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x PREFACE TO THE FIRST EDITION, 


have inserted many references in the text between brackets, 
The names of almost all the authors consulted will also be found 
in the index. 

Nearly all the analyses have becn made by myself, and the 
drawings have in most cases been copied by me on the blocks, 
which were afterwards engraved. Those illustrating the chapter 
on the kidney have been very recently copied from specimens 
carefully prepared. I have endeavoured, as far as possible, to 
give accurate copies of the objects ; and almost all the drawings 
have been traced directly on the wood-blocks or lithographic 
stones, Each object has been represented of the exact size it 
appeared. The magnifying power is given, and a scale appended, 
by which anyone can measure cach object. 

References to different parts of the work are inserted where 
required, especially in the Tables at the end of the volume, Pains 
have been taken to arrange the subjects to be discussed in the 
most convenient manner, A glance at the arrangement which 
immediately follows will at once give the reader an idea of the 
contents of the book, and the order in which the subjects are 
treated of. 


Lionet S. BEALE. 


61, Grosvexor Stazer, W., 
March, 1861. 
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OF THE PLATES, xix 


nucleus of the capillary wall. Acute suppurative nephritis, Fig. 44. 
Portion of a cast magnified 700 diameters with cells in the central 
part resembling white blood corpuscles which have probably 
multiplied while they were entangled in the coagulable material 
of the cast. Fig. 45. Casts containing cells like pus and 
blood corpuscles. Acute suppurative nephritis; three days 
before death. Fig. 46, Small casts formed in the convoluted 
Portion of the uriniferous tubes, which have become embedded 
in transparent material during their passage down the straight 
portion, p. 48. 

Plate X. Fig. 47. Portion of a cast with distinct cells, showing nuclei 
and granular contents. Fig. 48. Bodies found between the 
capillaries of the Malpighian body and the walls of the capsule. 
Case of acute suppurative nephritis. Fig. 49. A portion of one of 
the capillary loops of a Malpighian body distended with modified 
white blood corpuscles Fig. 50. Separate cells found in the urine. 
Case of acute suppurative nephritis. Fig. 51. Malpighian bodies, 
showing different degrees of wasting. Fig. 52. Tubes of the 
kidney degenerated and wasted. Fig. 53*. Dumb-bell crystals 
of oxalate of lime impacted in the tubes of a kidney, forming 
minute calculi. Fig. 53. Multiplication of masses of germinal 
matter about tubes prior to wasting. Fig. 54. Portion of a tube 
from the cortex of the kidney of a healthy cat, containing much 
oil. Fig. 55. Malpighian body and portions of uriniferous tubes 
with capillary vessels containing much oil. From a kidney of a 
diabetic, p. 48. 

Plate XI. Fig. 56. a, wasting tube with oil globules in the interior ; 
4, a tube containing a transparent waxy cast, with germinal matter 
resulting from altered epithelium. Fatty and contracting kidney. 
Fig. 57. Thin section of the cortex af a fatty and contracting 
kidney, showing the remains of tubes and vessels in what is 
generally considered as the ‘matrix. a, the remains of a tube 
appearing as a connective tissue corpuscle ; 4, small artery with 
thickened wall Section of cortex of fatty and contract- 
ing kidney. Fig. 59. Epithelium of tube much altered. Walls of 
tube much thickened. x 700. Fatty and contracting kidney, 
Fig. 60. Loops of vessels of the Malpighian tuft distended with 
granular matter and containing oil globules. Fig. 61. Capillaries 
Malpighian body. Fatty and contracting kidney. Bacteria are 
seen in the interior of the vessel, the walls of which are very much 
thickened. Fig. 62. Portion of very transparent matrix showing 
the remains of uriniferous tubes. Fatty and contracting kidney. 
Fig. 63. Portion of altered tube witha bud growing from it. Fatty 
and contracting kidney. Fig. 63%. Section of uriniferous tubes 
in various stages of wasting and degeneration. Fatty and con- 
tracting kidney. In some of the tubes there is much oil, p. 64. 

Plate XII. Fig. 64. Section of cortex of kidney undergoing contrac- 
tion and fatty degeneration. At a, the process of wasting is com- 
plete; at 4, portion of the matrix showing varying size of the 
tubes. Under the low magnifying power of 4o the wasted tubes 
and vessels cannot be seen in the specimen. At ¢ much fatty 
matter with crystals, probably of cholesterine. Fig. 65. Section of 
an amyloid kidney showing altered tubes, with increased number 
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CHEMICAL AND MICROSCOPICAL APPARATUS. 


Piste 1. Fig. 1. Conical glass for allowing deposits from fluids to 
subside, Fig. 2. Test-tubes, rack and drainer, Fig. ;, Wire 
‘triangle for supporting platinum capsules or foil, Fig. 4. Another 
wire triangle. Figs. Wash-botile for washing ene 
Tig 6. Pong y mode of pee the paper used for filtering 

ITpoRes. 7. Pipettes. Fig. 7%. Pipette forming stopper. 
Rip Seal setore wand? Yigg. Single fora of pater bath 
Fig. 10. Ring used as an adapter for fitting various-sized basins to 
the simple waterbath. re 1. Spiritlamp, p. 92. 

Plate II. Fig. 12, Retort stand, funnel, and beaker arranged for filter- 
ing. Fig. 13. Glasses of convenient form both for obtaining the 
specific gravity of fluids and also for collecting the deposits from 
fluids. Fig. 14. Urinometers for ascertaining the specific gravity 
of flaids. Fig. 15. Bottle for finding the specific gravity of fluids 
by weight. Fig. 16. Bottle with capillary orifice. Fig. 17- 
Animaleule cage, also used for examining urinary deposits, &c., 
luntler the microscope. Fig. 28. Simple glass cell for examining 
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urinary deposits. Fig. 19. Box containing bottles with capillary 
orifices, spirit-lamp, urinometer and glass, and other appliances and 
apparatus necessary for minute testing, p. 94. 

Plate II], Fig. 20. Pocket or clinical microscope, half the real size. 
a, tube with eye-piece ; 4, tube carrying object-glass ; ¢, tube in 
which the last slides with stage ; ¢, clamp for fixing preparation. 

. 21. Clinical microscope with stand and lamp as arranged for 
class purposes. Fig. 22. The stage, side view of the clinical 
microscope showing position of the spring. Fig. 23. Sectional 
view of cell for examining urinary deposits. Fig. 24. Neutral tint 
glass reflector. Fig. 25. Scale divided into 1,00oths of an inch 
‘and magnified 215 diameters, for measuring the size of objects 
in the microscope. Fig. 26. Manner of drawing objects from the 
microscope with the aid of the neutral tint glass reflector, p. 96. 

Plate IV. Fig. 27. Burette holding 50 cubic centimetres and graduated 
to half cc., mounted in its stand and arranged as in making 
analyses. Fig. 28. Filter used in volumetric analyses for filtering 
off clear solution from precipitate. Fig. 29. Double burette stand 
graduated to dem., with flasks and pipettes used in volumetric 
analyses. Fig. 30. Pipette. Fig. 31. Another form of pipette. 
Fig. 32. Arrangement for collecting deposit from a very small 
quantity of fluid. Fig. 33. Apparatus arranged by Dr. Handfield 
Jones for estimating the proportion of urea in urine, p. 104. 








ILLUSTRATIONS OF THE SALTS OF THE URINE. 


Plate I. Fig. 1. Crystalline residue of healthy urine obtained by con- 
centrating the liquid over a water-bath : a, spherical masses con- 
sisting of aggregations of crystals of urate of soda. Many of these 
are seen deposited upon a film consisting of phosphate of lime 
and ammoniaco-magnesian phosphate; , cubical crystals of 
chloride of sodium ; ¢, octahedral crystals of chloride of sodium 
which crystallised in this form in the presence of urea; d, large 
crystals of common phosphate of soda ; ¢, sulphates ; t urates. 
Fig. 2. Crystals of inorganic salts of healthy urine, obtained by 
incinerating the dry residue, decarbonising it and extracting it with 
water. ‘The solution being concentrated to the proper degree 
readily crystallises : a, crystals of common salt obtained by evapo- 
rating the solution nearly to dryness ; 4, crystals of common salt 
in a concentrated solution ; ¢, crosslets of common salt obtained 
by evaporating the solution very rapidly ; , crystals of phosphate 
of soda ; ¢, crystals of sulphates, p. 130. 

Plate Ia. Fig. 3. Chloride of ammonium. Fig. 4. Crystals of uric 
acid. Fig. 5. Oxalate of urea, obtained by adding oxalic acid to 
urine, Fig. 6. Crystals of indigo : a and 6 obtained by sublima- 
tion ; ¢, small crystals in fluid. Fig. 7. Nitrate of urea: a, crystals 
obtained from urine ; 4, crystals of pure nitrate of urea. Fig. 8. 
Crystals of uroglaucine from urine: @, small masses of a blue 
colour; 4, composed of small spherical particles; ¢ crystals of 
uroglaucine of a deep purple or violet colour.” Fig. 9. Urea 
obtained from urine. Fig. 10. Crystals of hippuric acid, p. 130. 

Plate II. Fig. 1. Urea obtained from urine crystallised in its own 
mother liquor. Fig. 2. The same as fig. 1, examined in the dry 
way. Fig. 3. Small crystals of urea formed in a concentrated 
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the menstrual period, probably from the vagina. From a 

tion of Dr, Tilt’s. Fig. 66. Fragment of uterine cast passed 

lady age 25. eal Another fragment of uterine cast 

jum. Fig, 68. Cast of the womb and 

pert the nie covering belonging to the former cavity being 
inverted, p. 328. * 

Plate X._ Fig. 69, Casts of the seminal tubes. Spermatozoa embedded 
in them, from an old man upwards of 80 years of age. Fig. 7o. 
caper cells of vaginal epithelium removed from the vagina 

a little girl a few hours after a rape had been committed. Fig, 71. 
urine, Fig. 72. tozoa with urate deposited 

rapes th. Fig. 73. Long narrow threads of viscid mucus asso- 
with the presence of spermatozoa in casts of the seminal 
tubules. From the urine of a case of slight irritability of the 
neck of the Bladder Fig, Te Filaments of a vegetable wate, 
resembling spermatozca. Fig. 75, Body and upper part of the 
tail of spermatozoon magnified upwards of 3,000 anions a 
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crystals 
very large octahedron is shown at the right hand 
side of the figure. Fig. 170, Octahedral crystals of oxalate of lime, 
171. Curious prismatic crystal of oxalate of lime. L172. 
4 to illustrate the of the same octahedron of 
oxalate of lime viewed in different positions; #4, the same 
i  f, the appearance of an octahedron when 
CG neal tab a ga rp a ar of 


perfect dumb-bell, Fig. 175. Perfect of oxalate 
en subjected to the prolonged action of 


me area 3a 

acetic 

Plate XXXII Fig. 16° Modified forms of oxalate of lime. ee 
urine of a man who was poi oxalic acid. Fi 


the 

Some of the crystals in fig. 17 saa Niasred ay 
Beautifial feathery eae of phosphates of lime and magnesia 
with collections of octahedra of oxalate of lime the Seale at ERE 
are rounded. Fig, 179. Stnall globules and octahedron of oxalate 
of lime. Fig. 179%. Beautiful crystals of tri reo. exhibit- 
ing peculiar marl ings im partial tion. 180, 
als of triple phosphate prismatic portion of which is 

fective, and casts: Seeger See) Pp 3840 

XXXD Modified form of triple phosphate or 
Lear of lime and a ipl phosphate, Fig. 181%. Octahedra 
and dumb-bells plate of lime and curious forms of fungi 
found in the urine of es, Got passing much oxalate of lime. 
tig ve Collections of dumb-bells Temi adherent to each other, 
Fig. 18, ui crystals of oxalate of lime with sporules of fungi 
resembling blood corpuscles, 184, Dumb-bells subjected to 
the meet action oe acetic ares the sie aoa 


as together, 
;, 187. Spherical, Kent and dumb-bell mate Pp. 384. 


Plate XXXIV, Fig. 188, Crystals of ‘cystine from the urine of an 


insane patient, Fig, 189. C Is of cystine. Fig. 190. Clusters 
Sy et ae eres solution of the 
crystals represented in fig. 188 in ammonia. Fig. 191, Very small 
six-sided exystals of cystine formed by genuly evaporating a solution 
of the crystals represented in fig. 188 in ammonia, Fig, 192, 
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oxalate of lime and crystals of uric acid. Fig. 13. Compound 
oxalate of lime calculus from the same case as that shown in fig. 12. 
Fig. 14. Urinary deposit consisting of crystals of triple phosphate, 
and smooth and irregularly shaped oxalate of lime calculi passed 
in immense numbers from a gentleman suffering from symptoms of 
renal calculus, Fig. 15. The same calculi as shown in fig. 14 after 
being treated with acetic acid. The nuclei and concentric layers 
of each individual calculus have been rendered beautifully distinct, 


P. 420. 

Plate III, Fig. 1. A calculus which had undergone spontaneous frac- - 
ture inthe bladder. Figs. 2 and 3. Portion of a calculus which had 
separated before removal. Fig. 4. Another calculus which had 
undergone spontaneous fracture, p. 434. 








2 ANATOMY OF THE KIDNEY. 


action of other tissues and organs, especially the liver, heart and vas 
cular system, lungs, brain, and nervous system. The proper treatment 
of many renal diseases is now satisfactorily established, and there is 
‘no department of medicine in which much of the knowledge we pos- 
sess is more definite and precise, or the practical utility of scientific 
investigation more apparent. 


GENERAL ANATOMY OF THE KIDNEY. 


Anatomy of the Kidney, — The rough anatomy of the kidney is 
shown in section in the diagram, fig. 1, pl 1. Each kidney is 
enclosed in a capsule composed of fibrous tissue, but supplied with 
blood-vessels, and with nerves and lymphatics, At the hilus’ or 
notch of the kidney, the capsule is continuous with the areolar 
tissue which surrounds the large vessels, and extends in intimate 
relation with ther for some distance into the interior of the organ. 
‘The figure shows the general arrangement of the kidney as seen upon. 
section. The wrver traced upwards is continuous with the pelvis, 
a Jarge cavity in the interior of the kidney, into which the urine 
is poured. Extending outwards from the felnis, narrow funnel-shaped 
prolongations of the mucous membrane, infundibula, are observed. 
Sections, and portions of the trunks of, arteries and veins are observed 
between the infundibula, and smaller vessels are seen in the section 
between the cortex and medulla. From these, branches proceed in 
two directions, outwards to the cortex, and inwards to the pyramids. 
‘The drawing is about two-thirds of the natural size. ‘The scale at the 
side is divided into eight spaces, representing halfinches. 

Cortex.—The cortex or cortical portion of the kidney consists of 
a layer about half an inch in thickness, which forms the surface of 
the entire orgaa, and dips down often to the depth of an inch in 
the intervals between the pyramids. It is easily distinguished from 
the medullary portion by the irregular granular appearance the section 
presents to the unaided eye, as well as by the numerous minute points, 
often red from being injected with blood (Malpighian bodies), seen 
init. 

Medullary Portion—This lies immediately within the cortex, and is 
directly continuous with its inner portion. It is composed of from ten 
to fifteen pyramids, their bases being continuous with the cortex; their 
apices, A, fig. 2, free, and projecting into the cavity in the interior of the 
organ (Aelnis of the kidney), Each pyramid is composed of tubes 
continuous with those in the cortex, and disposed in lines which con- 
‘verge to the apex of the pyramid (papilla or mamilla), where they 
open by from fifieen to twenty orifices, 





4 PREPARATION OF SPECIMENS OF THE KIDNEY, 


‘scopical examination have been recently recommended, and no wonder 
some very curious and striking results have been arrived at by those who 
have adopted them. Some who have recently written upon the anatomy 
of the kidney have been really going back instead of advancing. 
Imagining they were correcting the errors of those who preceded them, 
they have actually propounded views much further from the truth, and 
by careless and ill-conceived and but too often elaborately worked-up 
representations of poor specimens have succeeded in throwing doubt 
upon observations, the accuracy of which every thorough worker has 
Deen able to confirm. Let it not be supposed, however, that litte 
still remains to be made out, We may feel sure that many important 
facts in connection with the anatomy and action of the kidney are yet 
to be discovered, but not, probably, by those who fancy they have dis- 
proved the observations of Bowman upon the stracture and connections 
‘of the Malpighian body. 

Many of the methods of preparation recently recommended arc 
‘wrong in principle, and must Iead to most erroneous conclusions. 
Tn order to examine the tubes of the kidney, oné of the latest writers 
‘on the subject, following the recommendations of some German writers, 
makes use of a kidney which has been hardened by some days’ stay 
én strong aleohol after it had been injected. Portions of this hardened 
kidney are to be cooked for from fire fo eigit hours in a mixture of 
equal parts of aleohol and hydrochloric acid. After being then par- 
boiled the author remarks that the pieces of kidney are exceedingly 
friable. But they are nevertheless to be gently shaken in distilled 
water, and the acid neutralised with carbonate of soda, &c. No wonder 
this observer regards the nature of the connection between the urini- 
ferous tube and the glomerulus as most difficult to determine. Others 
have published inferences arrived at from the examination of ‘speci- 
mens hardened in strong alcohol, digested in alcohol and hydro- 
chlori¢ acid, parboiled, shaken up with chloroform, and lastly dried and 
mounted in Canada balsam, Observations made upon specimens pre- 
pared according to such methods can only add to the existing confusion, 
and the drawings taken from the preparations will mislead the student, 
encumber scientific literature, and retard the advance of knowledge, 

Many of the conflicting statements concerning the minute structure 
of tissues have their origin in faulty methods of preparing and examin- 
ing specamens, The system of mounting healthy and morbid structures 
in Canada balsam still resorted to by many observers must be con- 
demned. It has been proved by experiment that no reliance can be 
placed upon inferences arrived at with regard to the structure, develop- 
ment, ond growth of tissues in health, or the nature of structural 
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6 ARTERY. 


are distributed upon the external surface of the pelvis, and ramify amongst 
the adipose tissue there; while some (pase rvfa), pl IV, fig. 13, are 
given off from the vessels that lie between the cortex and medulla, 
‘many branches of which, as I have shown, anastomose with one another, 
and pass in the substance of the pyramids towands their apices. 

In the small branches of the renal arteries, the muscular fibre cells may 
‘be demonstrated very easily. ‘They may be followed to the point where the 
arterial branch enters the Malpighian tuft. All the arterial ramifications 
are very freely supplied with pale nerve fibres, exhibiting numerous oval 
‘nuclei, the arrangement of which may be most distinctly demonstrated 
in the kidney of the frog and newt, if the method of preparation 7 
have recommended be followed out. The action exerted by the nerve 
fibres is considered in p. 17, and the changes taking place in the walls of 
‘the small arteries in disease are referred to near the end of this part of 
the work. 

Vase Recta.—Of the comparatively smal! quantity of the blood which 
passes smcoards towards the apex of the pyramids, a very small proportion 
passes into vessels which supply the walls of the pelvis and the adipose 
tissue. ‘The remainder is conducted towards the apex of each pyramid 
by the ease ret, or branches resulting from the division of small trunks 
of the artery, one of which is represented ata 2, pl. II, fig. 4, and pl. TV, 
fig. 13. These vasa recta which have been injected by Amold, Hyrtl, 
Leydig, Virchow, and myself, terminate in a capillary network in the 
Jongitudinal meshes of which the straight portions of the tubes lie It 
must not be concluded, however, that all the straight vessels in the 
pyramids are vessels which exhibit the structure of arteries; for the 
efferent vessels of those tuftsnear the bases of the pyramids divide at 
once into long and nearly straight branches, which pour their blood into 
this system of capillaries, from which it is collected by radicles which 
also pursue a straight course, and unite together to form small trunks, 
which open into branches of the vein lying between the cortical and 
medullary portions of the kidney. ‘This arrangement was fully described 
by Bowman in his memoir; but he thought that a// the straight vessels 
in the pyramids came from the Malpighian bodies, Virchow,* on the 
other hand, seems to have arrived at the conclusion that ad/, or very 
mearly all, the straight vessels in this situation consist of ssa rata, 
while Berres and Kélliker have failed to find them altogether. T have 
shown conclusively by transparent injections that many of these vessels 
are the cfferent vessels from Malpighian bodies, as Bowman long ago 
stated, while a certain and not inconsiderable number undoubtedly 
come directly from arteries, pl. IJ, fig. 4 aa. The latter have the 
structure of arteries and are freely supplied with nerve fibres. In diseases 

* Einige Bemerkungen her die Circulation Verhititnisse in den Nieren,—'* Vir- 
ebow's Aschiy," vol. XI. 
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the cone. 4. Veins in the same situation, which return the blood to 
the yenous trunk, # 4. Capillary network in the pyramids. 
4 of the capillary network of the cortex, where the meshes are 
lo corresponding to the direct course which many of the 

tubes take, at intervals, in the cortex, m, Network 


of other parts of the eae vikh this arrangement is not observed, 
m, Malpighian bodies not injected. ¢, Convoluted portion of uri- 
niferous tube, ‘Tubes having a direct course towards the cones, 
at intervals the cortex, At / would be situated 
another parcel, ‘The arterics pass in the intervals 
between these, ited. g. One of the tubes isolated. I have 
never been able to demonstrate the branches represented, in the human 
subject, but from their existence in some of the lower animals, it is 
probable that # similar arrangement may be found in the higher.” The 
y must therefore be considered merely diagrammatic. 

r. Branches continuous with the convoluted portion. s. Wavy 
of uriniferous tube, at the commencement of the cones. 4 Capsule of 
kidney. Uriniferous tbe, with Malpighian tuft and capillary 
vessels complete, v, Capillary network, with fragments of uriniferous 
tubes, from which the epithelium has been washed out (the so-called 

matrix of the kidney), 
Fig. a Uriniferous tube, with dilated extremity, which embraces the 
‘vessels of the Malpighian ‘The epithelium is seen in the convoluted 
ion of the tube, but cannot be traced within the capsule in the 
‘sul 





ibject, 

Fig. 6. Small artery, with tuft and capillary network, accurately 
copied from a specimen. ‘The artery is seen to divide into three or 
four branches, and each of these gives off capillary loops, which divide 
and subdivide for some distance before they communicate with those of 
another division. The letters refer to the same parts as indicated in 

Every part of fg. 1, with the exception of ¢, r, has been copied 


fig. 1. 
from ens, prepared from a number of kidneys. ic 
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EPITHELIUM OF URINIFEROUS TUBE, PELVIS OF THE KIDNEY, 
URETER, AND URETHRA. 


Fig. 7. Convoluted portion of uriniferous tube with epithelium, from 
the cortical portion of the kidney. a. Basement membrane. 4. Epi- 
thelium. ¢ Part of tube from which the epithelium has been squeezed 
‘out, Icaving only the basement membranc, @. Capillary vessels con- 
taining transparent injection, showing their relation to the wall of the 
tube. « Sepurate cells of epithelium magnified 403 diameters. 

Fig. 8. Straight portion of uriniferous tube from the base of a 
pymmid. @, Basement membrane. 4, Epithelium. « A tube from 
which the epithelium has been removed. a. One of the large straight 
vessels found among the tubes in the pyramids. ¢ Capillaries also 
Present in this part of the kidney. f Separate epithelial cells 
‘magnified 403 diameters, 

Fig, 9. Epithelium from the pelvis of the kidney, in part tessellated 
(a) and in part columnar. 

Fig. 10, Epithelium scraped from the surface of a pyramid. 

Fig. 11. Epithelium from the ureter, entirely columnar. 

‘Fig. 12. Columnar epithelium from the urethra. 

‘The specimens from which all these drawings were copied, were 
taken from the organs removed from the body of a man, aged 40, who 
died of pneumonia, otherwise healthy. 

‘The yessels of part of the kidney were injected with Prussian bluc 
fluid,* in order that the relation of the capillaries to the uriniferous 
tubes might be distinctly made out. ‘The character of the epithelium 
dining the convoluted portion of the uriniferous tube is represented at ¢ 
(fig. 7). Generally, the cell does not exhibit a distinct outline as is usually 
represented, although, on the contrary, the outline of the nucleus is 
‘often sharp and well defined. The material around the nucleus usually 
‘appears granular, and £ am not satisfied as to the existence of a 
distinct cellmembrane. ‘Ihe nuclei are very large, and may easily be 
mistaken for the entire cell. The epithelium in the straight part of the 
uriniferous tube in the medullary portion of the kidney is flatter, and its 
outline is more distinct, In the cortex, the epithelium takes part in 
seerdion, but in the medullary portion of the organ it probably cor- 
responds to the epithelium of the duce of glands generally, Many 
vessels in this part of the kidney pursue a very straight course, and are 
of large size, their diameter being equal to, or even greater than, that of 
the tubes, 4 (fig. 8). 


® For the composition of this fluid, sve ‘ How to work with the Microscope.” 








8 VESSELS OF THE MALPIGHIAN BODY. 


into capillary loops which have their convexities towards the uriniferous 
‘tube, and which lic uncovered by epithelium within its dilated com- 
mencement ; so that fluids passing through the membranous walls of 
these capillaries, and everything escaping from them when they are 
ruptured, must at once pass into the uriniferous tube. 

‘The appearance of some of the capillary vessels of the Malpighian 
tuft of the human kidney, separated and, to some extent, flattened 
‘out, is represented in pl. IV, fig. t4 The vessels were injected 
with dilute Prussian blue injection The nuclei connected with their 
walls are well seen : PEE EEN from the rest of the tuft; 
8, part of a loop somewhat compressed, showing the nuclei a little 
flattened ; ¢, tissue connecting the coils with each other, in conse- 
quence of which the globular form of the tuft is preserved, even when 
it is removed ; 4, a small portion of a capillary compressed as much as 
possible, showing the thickness of the capillary wall at the point of 


‘The blood is collected from the capillaries of the Malpighian 
body by small venous radicles which lie in the central part of the tuft, 
and there unite to form usually a single efferent vessel that emerges 
at a point very close to that by which the artery entered, pl. II, 
fig. 6, @. In some specimens, however, I have sccn two and even 
three efferent vessels leaving the tuft at different points some distance 
from the artery, but this is not common. 

‘The arrangement of the secreting structure and vessels of the 
kidney of man, magnified about 50 diameters, is represented in the 
drawing, pl I, fg. 3, 4, Malpighian body; 4, Malpighian artery or 
afferent vessel ; ¢, efferent vessel; «, capillary network, into which 
the blood passes from the efferent yessel; « small venous radicle, 
which carries off the blood after it has traversed the capillaries just 
alluded to; f, commencement of the uriniferous tube by a dilated 
extremity, which embraces the vessels of the tuft; g, the tube; near 
the point where it opens, it joins others, 4, to pursue a straight course 
towards the pyramids of the kidney ; 4, another tuft, the vessels of which 
are empty and shrunken ; 4, portion of a tube cut across, showing the 
basement membrane. The attention of the reader is particularly directed 
to this figure, 

‘The oférent vessel of the wilt pursues a short course, and then 
divides into an extensive network of capillaries, in the meshes of which 
the tubes ramify, pl. II, fig. 6,¢ It is from the blood, which, after 
passing through one system of capillaries in the tuft, thereby losing much 
of its water, slowly wanders ina more concentrated state, through this 
extensive intertubular capillary system, that the most important of the 
solid constituents of the urine are probably separated, some being 
mach modified or actually formed or elaborated by the agency of the 





10 ‘THE URINIFEROUS TUBES. 


the surface of the kidney, and carry off the secretion from the tubes 
which lie most superficially, They may be seen lying in the cortex, at 
certain intervals, In the pyramids, the tubes are straight; and as they 
converge, they unite together, and become fewer in number ; while their 
calibre greatly increases as they approach the apex of the pyramid, where 
they open as before described. Some of these orifices are figured in 
pl VI, fig, 28 

Attention has been drawn to the fact, familiar to all who have worked 
much at the minute amitomy of the kidney, that many of the convoluted 
tubes dip down for some distance amongst the straight tubes of the 
pyramids, forming loops the convexities of which are directed towards 
the apex of the pyramid. ‘These tubes were supposed by Henle to be 
connected with Malpighian bodies, and he has been led toconclude that 
they form a system of tubes distinct from those which open into the pelvis 
of the kidney. He adopted that strange inference which has astonished 
‘most anatomists familiar with the structure of the kidney, that there 
were tubes without any opening whatever, forming as it were closed 
tubes connected with Malpighian bodies, while the urine-secreting open 
tubes were said to be independent of Malpighian bodies. Numerous 
memoirs have been written to disprove Henle’s views, which will 
probably soon be abandoned. His observations have excited many 
‘comments, and although there still remains something to be cleared 
up with reference to these tubes, it may be considered as proved that 
they are but coils of the convoluted portions of the uriniferous tubes. 
Perhaps the most curious suggestion yet advanced concerning these 
loops is the following :—" What mean these closed down loopers of 
Henle, and wherefore do they dip down among the water drains? (!) 
Ask, why do the roots of trees tend towards the water wells if not for 
water? ‘These are the thirsty spongioles which pick up the water to 
flush down the drains which had otherwise been choked up with solid 
urinary excreta®.” 

It seems to me that Henle has enormously exaggerated the number 
of the loops in the pyramids, while he has not given drawings of what 
certainly is exceedingly common, namely, a tube running straight for a 
certain distance, and then after being bent upon itself, continuing its 
straight course towards the apex of the pyramid, But his statements 
concerning the two sets of tubes are completely disproved by a careful 
investigation of a well-prepared kidney of a young animal. Frey has 
given some excellent schematic drawings showing this point, pl IV, 
fig. 15,4. 

These looped tubes in the pyramids exhibit the same general 
structure as other parts of the convoluted portion of the uriniferous 


* Dr. Reginald Southey, Bartholomew's Hospital reports, 1865, pp. 187. 188. 
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truth of which most practical anstomists, and not a few students have 
convinced themselves by preparing specimens.* As has been already 


conyolutions may be traced by the extravasation from the vesscls of 
the Malpighian body, in which case the artificial injection takes 
‘the same course as the urine. Sometimes haemorrhage takes place 


‘times exists in the form of spherules or dumb belllike crystals, and 
sometimes takes a crystalline form. ‘The tubes represented in pl. VII, 
fig. 29, are choked up with an amorphous granular deposit which con- 
‘sists of albuminous matter and altered blood, It has collected in tubes 
situated here and there in diffrent parts of the kidney, and in some 
instances the tube is distended to twice its ordinary diameter at the 
Seat of obstruction. ‘The obstructions are most numerous in the 
straight portion of the tubes. 

Dumb-bell crystals of oxalate of lime not unfrequently collect 
in the narrow part of the tbe between the cortex and medullary 
Portion of the kidney, but this form of concretion will be again referred 
to when the subject of urinary calculi comes under consideration. 
Spherical and oval masses of ammoniaco-magnesian phosphate and 
phosphate of lime have also been found in the tubes Amorphous 
granules of earthy phosphate are seen amongst the cells of the tubes 
represented in pl. VII, fig. 34. 

Wellformed crystals of uric acid are rarely seen in the uriniferous 
tubes of the human subject. I have, however, some sections of the 
kidney of a common snake which had been long kept in confine- 
meat, in which beautiful crystals of uric acid or a urate exist in great 
number in the tubes A drawing of this specimen is represented in 
fig. 30, pl, VIT. Urates, principally of soda and ammonia, are some- 
times found in the tubes. I have met with them in the foetal kidney. 
Lencine sometimes crystallises in the renal tissue after the kidney has 
been removed from the body, minute crystals being deposited in the 
tubes. These may afterwards undergo solution and larger crystalline 
masses be deposited in the intertubular tissue external to the tubes, as 
represented in figs. 31, 32, pl. VII. 


A fow references may be of interest. Mente, mur Anatomie der Niere, 
Gottingen, 1862, Luschka, Anatomie des Menschen, Tubingen, 1863. Cheon. 
seczowaky, Archiv f path. Anat, 1564, p. 153; SchweiggerSeidel, Die Nicren 
dos Menschen, Halle, 1865 ; Frey, Das Mikroskop, 1866, 

+ Bowman, Phil Trans, 1342, p. 67. 
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irs OF THE NERVES OF THE KIDNEY. 


fig. 16, and during life it is slowly converted into soluble substances by 
the action of the oxygen dissolved in the water discharged from the 

capillaries. The secreting epithelium probably acts in this 
way:—the germinal matter takes up certain constituents from the 
blood, and thus new germinal matter is formed ; but the mass does not 
increase in size because, at the same time that matters are taken up 
from the blood, a portion of the germinal matter already formed under- 
goes conversion into formed material ; nor in a normal state docs the 
formed material accumulate, because that which is already formed 
becomes disintegrated by the action of water and oxygen, and is resolved 
into urinary constituents which escape in solution in the water. 

‘The renal epithelium, as above remarked, readily undergoes great 
change. In health the outermost part of the soft granular material is 
perhaps a little firmer in consistence than that which is more central. 
In some chronic diseases all this may become hard and firm, 30 that the 
germinal matter in the centre of the cell (nucleus) cannot be easily dis- 
lodged from its position, More commonly, however, this outer part 
breaks down, and the masses of germinal matter being sct frec, grow 
and multiply, and"pass into the urine in great number. Se plates of 
casts, &e. 

‘The epithelium in the straight portion of the tube is much flatter than 
that in the convoluted part, and probably serves the office of a protective 
covering. It is doubtful if it takes part in secretion, but there is some 
reason for thinking with Virchow that at least in certain cases albumen 
escapes from the blood into this portion of the uriniferous tube. ‘The 
epithelium from the pelvis of the kidney and from the ureter is repre- 
sented in pls, TIT and TV. 

At an early period of development cpithelium may be detected in 
the Malpighian body of the mammalian kidney, but in the adult it is 
doubrful if any exists. In batrachia, epithelium exists all over_the inner 
surface of the capsule. 


OF THE NERVES OF THE KIDNEY, THEIR ULTIMATE DISTRIBUTION, 
AND OF THEIR ACTION. 


‘Of the Distribution of Nerves to the Vessels and Scereting Struc. 
ture of the Kidney.—The nerves of the kidney are for the most part 
branches of the sympathetic, and are distributed to the secreting tubes 
and capillaries as well a to the arterics. Bundles may be traced for 
a considerable distance into the interior of the gland. In these bundles 
dark-bordered, as well as pale, fibres may be seen and the smaller 
bundles ramifying in the substance of the gland also contain dark- 
bordered nerve fibres. Connected with the bundles of nerve fibres dis- 
tributed to the kidney are numerous ganglia and ganglion cells arranged 
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| 16 DISTRIBUTION OF NERVES. 
their ultimate distribution around the tubes and capillary vessels of the 
kidney. 


In my specimens extremely fine nerve fibres may be readily 
followed to the external surface of every uriniferous tube in every 
part of its course, Having reached the wall of the tube, the fine 
nerve fibres divide and subdivide freely, giving off still finer branches 
‘which ramify in the connective tissue entering into the formation of, 
and continaous with, the so-called dasement senbrane, pl. V, figs. 
19, 19¢. ‘The nerves are extremely delicate, and consist for the most 
part of pale nucleated fibres. In the case of the thin portion of the 
kidney of the newt, but few dark-bordered fibres can be discerned, 
but in the frog's kidney and in the thick part of that of the newt, T 
have seen many dark-bordered nerve fibres, The fine pale nucleated 
nerve fibres above mentioned form lax networks around the uriniferous 
tubes, many of the meshes being as much as the y}q of an inch in 
diameter. 

‘The capillaries of the kidney are also frecly supplied with nerves. 
‘The general arrangement and mode of distribution of these fibres 
are as I have described in my Croonian Lecture (1865) and other 
memoirs. Ihave been able to follow fine nerve fibres on the branches 
of the artery quite to the point where it penetrates the capsule, and 
T have no doubt that these fibres form networks around the capillaries 
of the tuft of the Malpighian body, but owing to the thickness of the 
wall of the capsule, and to the layer of epithelium which lines it in 
the newt, Ihave not been able to demonstrate the nerve fibres in this 
situation, fr sitw. Inccases where the tuft has been withdrawn from the 
Malpighian body, fine nerve fibres with their elongated nuclei may, how- 
ever, be seen in close proximity to the vessels, 

My specimens then positively demonstrate that to the convoluted 
portion of the uriniferous tube, to the intertubular capillaries, and to 
the capillaries. of the Malpighian body, nerve fibres are distributed. 
They of course-also exist in considerable number in the coats of all the 
small arteries and veins. These nerve fibres are all connected with 
ganglion cells, from each of which two or more fine fibres proceed in 
different directions, establishing connections between the cells of these 
and other ganglia and peripheral parts, figs. 20,21. ‘These anatomical 
researches must necessarily lead to important conclusions with refer- 
ence to the physiological changes taking place in the kidney in health, 
and the’pathological phenomena occurring in disease. 

‘The investigation of ‘the distribution of the nerve fibres in the 
mammalian kidney is far more difficult, but by comparing the appear- 
ances observed in this organ with those in tissues in which the arminge- 
ment of the nerves can be positively demonstrated, we may learn many 
‘important things, and be led to an interpretation which I think may be 
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Fig. 24. Section of the cortical portion of a human kidney, the 
vessels of which have been injected with the Prussian blue solution. 
a. Membrane of the tubes. The @ to the right of the figure shows the 
position of a Malpighian body: 4 a portion of a capillary loop of a 
Malpighian body: ¢ venous capillaries lying between the uriniferous 
tubes, In many places the double shaded line indicates the basement 
membrane of the tubes: @ position of the uriniferous tubes. 


‘Fig. 25. Transverse section at the base of a pyramid. 

Fig, 26. A similar section a short distance lower down, showing 
sections of the uriniferous tubes. The small tubes join the langer ones 
at 4 point lower than that at which the section is made, 

Fig. 27. Section nearer the apex of the pyramid. 


Fig. 28. Apex of a pyramid showing the manner in which the 
uuriniferous tubes open into the pelvis of the kidney, 


Plate VI 




















18 BASEMENT MEMBRANE OF THE TUBES. 


certain amount of contraction of the muscular fibre cells of the artery, 
are neutnilised or diverted. Dilatation of the vessel occurs, A rush 
of blood is suddenly determined to the capillaries of the Malpighian body 
and an abundant flow of watery urine immediately follows, 

‘The disturbance of the relation between the different operations 
which occurs in disease, and in which nervous action performs a highly 
important part, forms a theme upon which very much might be said, but 
as the discussion of the subject would require more space than T can 
devote to it here, I shall not enter upon it. 


BASEMENT MEMBRANE OF THE TURES AND OF THE SO-CALLED MATRIX. 


Basement Membrane —The Azsement membrane of the uriniferous 
tubes, first described and thus named by Mr. Bowman (Phil. Trans, 1842, 
p. $8), is easily demonstrated by washing a thin section of the kidney, 
so as to remove the epithelium, It is much stronger and thicker in the 
pyramids than in the cortex. Compare figs. 26, 27, pl. V1, with fig. 24. 
It is, however, more easily demonstrated as a separate structure in the 
Jatter situation. In the kidney of the embryo, considerable lengths of 
tubes may be torn from the pyramids. The tissucin the pyramids of the 
adult kidney isso very firm that excessively thin sections may be made 
in any direction without difficulty, and most instructive specimens may 
be Prepared. ‘The texture to which the greater firmness of the pyrami- 
dal tissue is dae is a modified form of connective tissue which seems to 
‘be incorporated with, and indeed to form a part of, the so-called 
“wall” of the uriniferous tube. 

‘The “basement membrane” of the cortical portion of the tubes is 
usually described a consisting of perfectly clear transparent structure- 
Jess membrane readily permeable to fluids in both directions, not even 
exhibiting an appearance of striatian, pl, IV, fig 15 4 Recent investi- 
gations have, however, satisfied me that this view must be somewhat 
modified, for upon its outer surface the basement membrane is rough, 
and it sometimes exhibits a fibrous appearance. It is structuntlly con- 
tinuous with undoubted fibrous connective tissue. Nerves and vessels 
are intimately associated with it, and sometimes appear to be so em- 
bedded in its structure that they may be said to enter into the formation 
of the “basement membrane” itself In my paper “ On the Structure 
and Formation of the Ssrcolemma of Striped Muscle,” &c. (Microscapi- 
cal Society, June, 1864), I showed that that transparent texture was not 
perfectly smooth upon its external surface, but was continuous with, and 
passed into, the intermuscular connective tissue, and that in certain 
cases nerve fibres and vessels, and in insects tracher, intimately adhered 
to it and helped to form the membrane itself. ‘The membrane of which 
the uriniferous tube is composed closely resembles the sarcolemma in 
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which are very slowly induced in the ordinary course of nature, but which 
probably would not have been established under normal conditions until 
an age much greater than that cver attained by any one in these days 
had been reached. 

‘The basement membrane has been considered by some to be the 
seat of origin of the renal cells, and it has been termed a germinal mem- 
brane. Basement membrane is, however, in all cases, perfectly passive, 
and takes no part in the development of cella. ‘These result from the 
growth and multiplication of masses of germinal matter lying upon the 
surface of the so-called basement membrane or connective tissue. They 
have, however, in all probability descended from the same masses of 
germinal matter as those which have been concemed in the formation of 
the connective tissue. The increased growth and multiplication of the 
cells depends upon their incteased nutrition. ‘Their detachment is a 
passive process and depends in some measure upon the rate at which 
they increase. 

‘Matrix—The mairix described and delineated by Goodsir, Kélliker, 
Dr. G, Johnson, and others, as a distinctly fibrous supporting frame- 
work, in the meshes of which tubes and vessels ramify, I have not suc- 
ceeded in demonstrating. If the capillaries of a young healthy kidney 
he distended with transparent injection, no fibrous structure at all 
resembling the drawings given of it can be scen between the wall of 
the tube and that of the vessels, All that can be proved to exist is a 
very stall amount of perfectly transparent tissue, which connects together 
the tubes and vessels, The appearance considered to be due to the 
fibrous matrix may be seen in any thin section of an uinjected kidney 
which has been washed and examined in water; but in such a section 
how are we to distinguish the walls of the tubes, those of the capillaries, 
and the so-called fibrous matrix, from each other? It has been often 
figured as a very distinct structure; and fig. 254, pl. V, representing a 
section which has been washed in water, gives the appearance. ‘The 
capillaries not being injected, have collapsed and shrunk, and exhibit 
the fibrous appearance which has been considered to be due to the 
matrix. Fig. 23a represents an injected specimen from the very same 
kidney, and this does not exhibit any indication of fibrous tissue existing 
between the capillaries and the tubes. The nuclei in the coats of the 
vessels, and some nuclei external to them which are probably connected 
with nerve fibres, are distinctly seen, but no fibrous matrix is observable. 
In the kidney and elsewhere, stretched and crumpled capillaries produce 
‘an appearance resembling fibrous tissue or matrix (* Archives of Medi- 
cine,” No, ILI, 1858). A thin section of the cortical portion of a kidney, 
which had been slightly washed in water, is also represented in fig. 15, 
pL IV, The vtssels are not injected. @, convoluted portion of urini- 
ferous tube ; J, a portion of a tube stripped of its epithelium ; ¢, outline 





1. In the cortical portion of the kidney there is no evidence of the 
existence of a “/bro-~ellular matrix,” distinct from the walls of the tubes 
and capillaries; 


2. The fibrous appearance observed in thin sections of the kidney 
which have been immersed in water is fallacious, and is duc to a 
crumpled, creased, and collapsed state of the membranous walls of the 
secreting tubes and capillary vessels, 

3. A small quantity of a transparent material, is to be demonstrated 
‘between the walls of the tubes and the capillary vessels in health, and 
not even this can be detected at an early period of development. 

Tt seems to me, therefore, that in the perfectly healthy kidney as 
well as in many other organs, there exists between the structural 
clements only a mere trace of passive indefinite connective tissue. It is 
this indefinite connective tissue, of all textures in the body the least impor- 
tant, which has been regarded by many modern observers as the seat of 
the most important operations. Virchow and his school hold that through 
its corpuscles and supposed tube system, it is concerned in the distribu- 
‘tion of nutrient matter to other and higher textures ; while some members 
of the Dorpat school have given it, if possible, a still higher significance, 
and have regarded it as a most important constituent of some of the 
highest textures, To such a length has the notion been carmied, that 
the most delicate nerve structures have been considered to consist prin- 
cipally of connective tissue. The highly important nerve elements of 
the brain and cord are supposed to be embedded in a supporting frame- 
work of connective tissue, which in some situations occupies more 
space than the nerve elements themselves,* 

At is not to be wondered at, therefore, that this indefinite and unim- 
portant connective material should be made to play so important a part 
in modern pathology. But if 1 am not mistaken, future observers will 
be much astonished at the rapid spread and general acceptance of these 
doctrines, Connective tissue is now regarded as the actual seat of the 
active changes of inflammation and various forms of degeneration. It is 
supposed to become hypertrophied and then to contract, and by com- 
pressing glandular tissues to cause them to waste and to lead to their 
destruction. I cannot, however, subscribe to these views, for careful 
observation compels me to conclude, that in many forms of inflamma- 
tion the connective tissue is passive, while the phenomena wrongly 


* The views cxprewed by Bowman as long ago as 1845 are undoubtedly correct. 
‘Concerning the areolar or connective tissue of glands, he says »—'* There appears to be 
A very prevalent titconception with regard to the qaintity of this tissue found in the 
interior of the large glands, as the liver and kidney. Tt is imagined that it pontrates 
into every interstice, mingles with the capillary rete, snd exvelopes the ultimate secret: 
ing tubules. It is, however, impossible in the most recent specimen of these organs 
to discover anything amwering to this description.” Art, “' Mucous Membrane. 
Todd's Cyclop. of Anat. and Phys., vol. II, p. 498. 
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“ Albuminuria,” and toa work by Amold Beer “ Dic Binde-Substanz 
der Menschlichen Niere.” Unfortunately the drawings in the Inst work 
are so roughly executed, that little dependence ean be placed on them. 

‘Capsuie—All writers lay some stress upon the fact of the capsule 
adhering firmly or only slightly to the renal structure. It is interesting 
to consider what the circumstance really means, and what determines it. 
In the healthy kidney, the thin semi-transparent capsule peels off 
without any of the renal tissue adhering to it, In the small rough con- 
tracted kidney and in other forms of disease, the firm thickened capsule 
cannot be torn off without employing considerable force, and portions 
of kidney structure are invariably detached and torn away with i This 
capsule, the outermost limit of the kidney, consists principally of connec- 
tive tissue and vessels. It increases as age advances... It immediate 
contact with the oldest part of the cortical structure, and it must be 
remarked, that from its earliest formation its tissue is continuous with 
the proper renal texture. Not only do the vessels and nerves pass from 
the gland tissue to the capsule, but secreting tubes adhere to it, In the 
healthy capstile both of the liver and kidney, the remains of glandular tissue 
may be often demonstrated distinetly. As the cortex grows, the débris of 
the old tubes and vascular and nervous elements which are gradually 
removed to make way for new ones, become slowly added to the capsule, 
and thus, like the capsule of the liver, it becomes increased in thickness. 
In health, however, the process proceeds so regularly and so slowly, 
that the amount of débris is really very stall, and its addition occurs 
very evenly. In some forms of disease, where the wasting is con. 
siderable while the partly degenerated textures are not removed and ab- 
sorbed as fast as they are produced, the wasted tubes adhere more inti- 
mately to the capsule than to the rest of the renal structure, and portions 
are tom away when the capsule is peeled off In other cases exudation 
is poured out into the tissue of the capsule as well as into the inter. 
tubular and intervascular spaces of the renal tissue. The particles of 
germinal matter which have passed through the capillary walls grow 
and multiply, and gradually give rise to the formation of a firm connec: 
tive tissue, by which all the elements of the capsule and gland structure 
become firmly glued together forming a compact mass, which is not tom 
and broken without using some degree of force. 





OF THE ESSENTIAL STRUCTURES OF THE KIDNEY AND OF THEIR 
FORMATION. 


Apart from anatomical question, what tissues are to be demon~ 
strated and the healthy kidney, and, far more interesting to 
the physician HHEM*this, is the physiological question, what elements 
ate of functional importance;—what elements are necessary and essential 
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which a capillary or an ultimate nerve fibre occupies at an carly period 
will at a later time be the situation where a bundle of nerve fibres, or small 
arteries and veins must be placed. ‘The structural changes involved in 
all these alterations are considerable. Old capillaries and nerve fibres 
must be removed as new ones are developed to take their place, anc 
all the original gland cells will have disappeared probably long before 


" the uriniferous tubes have acquired their fully formed characters. But 


these structural elements are not completely removed. There will 
remain a small quantity of matter which cannot be taken up by the 
ordinary processes at work, ‘This is no doubt capable of being 
removed like every texture in the body, but complete removal would 
probably involve the destruction of the gland, while its almost com- 
plete removal permits of the continuous development of the latter and 
does not interfere with its continuous action. ‘The conditions of exis- 
tence in the case of man and the higher vertebrata, with a few 
‘unimportant exceptions only, permit the very gradual but not abso- 
lately complete removal and renovation of tissucs, 

In insects, the state of things is very different, for in their textures 
there is an almost complete absence of connective tissue. The organs and 
tissues of the larva are entirely removed while new organs and textures 
of the imago or perfect insect are laid down afresh and developed ab 
initio, instead of being built up upon those first formed. Such com- 
plete change, however, necessitates a state of existence during which 
action or function remains in complete abeyance. In the pupa or 
chrysalis period of life, functional activity is reduced to a minimum, 
and nothing is allowed to interfere with the developmental and formative 
processes. The new and more perfect being which is evolved does not 
probably retain a trace of the structure of its earlier and less perfect 
state, Although the elements of matter in the imago are, of course, 


thase of which the larva and pupa were composed, they have been ag* 


completely re-arranged as they would have been had they been introduced. 
into the organism of another individual altogether, Not only have the 
old tissues been utterly destreyed and new ones produced, but in many 
instances these new ones belong to a totally different type ; and were 
it not that observation has taught us that they have been really evolved 
at different periods during the life of one and the selfsame individual 
being, we should have concluded not only that they belonged to different 
‘species, but in many cases to species far removed from one another, 

Tn vertebrata, however, there is not an organ in the adult but retains, 
not only the form which it assumed at a comparatively carly period, 


. but some of the very same structure that was active in carly life remains 
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actively discharging its functions its texture is undergoing disintegration 
or destruction, and a period of rest is required for new formation and 
renovation. In certain diseases where the organ increases enormonsly 
in size and much tissue is formed, little secretion occurs; 30 little, that 
death may result from the accumulation in the blood of those sub- 
stances which it is the special office of the cells of this organ to 
climinate, So far from disease being universally a des/ructive process, 
—a disintegration, it consists essentially, and in the majority of cases, of 
@ too rapid increase of the living or germinal matter—of an addition to 
‘a part rather thana subtraction from it—and if in many morbid changes, 
increased destruction could be brought about, the diseased state would 
cease. When renal epithelium goes on increasing in bulk and choking 
up the tubes, what is wanted is the disintegration and oxidation of 
much of the matter of which these cells consist. They have grown 
toa large, The conditions have been too favourable to their increase. 
‘Too much matter has been added to them, and the disintegration and 
removal of this excess is much required. ‘There is superabundant growth, 
diminished disintegration, cessation of action and function, 

Qn the Development of the Malplehian Modies of the Kidney.—It 
would he out of place in a practical work like the present to attempt 
to discuss in detail the changes which occur during the earliest periods 
of development of the kidney, but it may be well to allude briefly to 
the results of some investigations upon the development of the Malpi- 
ghian bodies in which T have been engaged for some time past. 

T have studied this subject in several vertebrate animals, but as the 
apperrances are far more distinct and easy of investigation in the thin 
part of the kidney of the newt, pl. VIII, fig. 36, I have devoted myself’ 
principally to the Malpighian body of this animal. It is well known 
not only that the young Malpighian bodies are much smaller than those 
which are fully formed, but that the vascular loops are smaller and 
fewer in number, The entire organ in its imperfectly developed state 
accords very closely in its characters with the permanent form assumed 
hy the Malpighian body of the simplest type, which has been well 
deseribed by Bowman, in birds and certain of the reptilia. 

‘The main question for consideration relates to the manner in which 
the first formed capillary comes into relation with the tube, and how it 
comes to pass eventually that the capillary loops which have been 
developed become completely invested by the extremity of the tube, 
30 as to be at length completely enclosed in its interior. It is not 
so difficult to understand how the loops once formed, increase in 
length and number, seeing the great number of masses of germinal 
matter in their walls. ‘The formation of membrane occurs at each 
of these points, and thus is explained the fact that the interval 
between them increases in length as development advances. If the 
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large oval collections of fatty matter.which have a very intimate relation 
with the ganglia of the kidney, Lange veins and lymphatic vessels 
enter and emerge from these. Some of them might also be mistaken 
for altered Malpighian bodies, but they are not of this nature, ‘They are 
present both in the male and female newt, and in the spring of the year, 
a great number of smal! ganglion cells are always seen at the margin of 
these collections, They are und development and are about 
to take the place of old nerve cells which have passed the period of 
their functional activity and are undergoing disintegration and re- 
‘moval, 

In the male newt Malpighian bodies are developed from tubes 
which diverge outwards at intervals from each of the two tubes in the 
median line, which during the spring are filled with spermatozoa and 
‘extend through the entire length of the kidney. At the upper extremity 
of the kidney, the narrow prolonged portion of these tubes exhibits 
dilatations here and there, some of which are undergoing development 
into Malpighian bodies, while in other situations diverticula may be 
observed, pl. VILI, fig. 40, which probably become gradually developed 
into new tubes, In many instances the Malpighian body is seen to be 
a mere dilatation of the tube, as is represented in fig. 19¢, pl. V, and 
which was first pointed out by Victor Carus, of Leipzig, many years ago. 
‘The vessels form a very few coils within the tube, and their development 
probably commenced at a time when the tube itself was represented by 
a collection of masses of germinal matter. As the Malpighian body 
becomes fully developed, the upper part of the tube wastes and the 
body acquires its usual characters, but in the male newt some of the 
tubes remain open and spermatozoa pass into the convoluted uriniferous 
tube. 

‘The investigation of the development of the Malpighian bodies in 
mammatia is much more difficult, but many very young ones may be 
isolated in the kidney of the foctal kitten, prepared as I have recom: 
mended. The general mode of development of the capsule and tuft of 
vessels scems to resemble that already described in the newt. Wherever 
Malpighian bodies and tubes are being formed one finds an immense 
number of masses of germinal matter arranged as a wavy band which 
can be scen here and there amongst Malpighian bodies and tubes whose 
formation is much more advanced. 

‘The general results of my observations lead me to conclude that the 
vascular loops of the Malpighian tuft are developed amongst the masses 
of germinal matter which take part in the formation of the dilated ex- 
tremity of the tube, so that although some of the cells will lie upon the 
convexity of the loops which look towards the tube, I do not think that 
we are justified in inferring that the loops of vessels are, as it were, 
pushed into the end of a closed tube so as to be covered with a layer 
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formed out of the body hy’ the artificial oxidation of the consti- 
tuents which enter into the composition of perfectly healthy renal 
cells, 

‘Tvis interesting to compare the proportion of solid matter, extractives, 
fatty matter and salts, in the healthy and diseased kidney, Subjoined is 
an analysis af the kidney of a perfectly healthy man, thirty-one years of 
age, who was killed by falling from a second floor window. Death 
occurred five hours after the accident The body was in an excellent 
state of nutrition, 


aNanvaIs te 
Water , = 745 
Solid matter ss oo ot — oe 2355 
‘Fatty matter with much cholesterine ... 030 
Estmetive matter soluble in water we awe 5/840 
Soluble salts a. me or 
Albuminovs matters in blood, fibrin, blood corpns- 
les vesels, connective tissue, &e. 1. 15365 
‘This analysis may be contrasted with the analyses of diseased 
kidneys, further on. 


‘Unusual Form or Position of Kidneys.— Malformations of the kidney 
as well as of the ureters and bladder, are to be met with in all our 
museums,and need not be referred to here. Sometimes only one kidney 
is developed, in which case it is large in proportion. Occasionally 
‘more than two have been found. 

Alterations in position are not uncommon, and sometimes give rise 
to great difficulty in the disgnosis of pelvic and abdominal tumours. 
But the most interesting kind of displacement occurs in cases of what is 
termed movable kidney which are now and then met with. In conse 
quence of unusual looseness in its attachment, one of the kidneys is 
capable of being moved forwards for some distance in the abdominal 
cavity, as well as upwards and downwards to a varying extent, 
Several cases have been reported both in this country and on the con- 
tinent. Dr. Hare has seen as many as seven. Two very remarkable 
instances have lately fallen under my own notice, one occurring in a 
man, the other ina woman. In both when the bowels are emptied, 
the ongan comes so near the surftce, that it can be grasped, and its 
form distinctly felt beneath the abdominal walls, Pressure gives rise 
to some uneasiness, and the organ always slips back into its natural 
place when the patient lies down. A good case of this peculiarity is 
reported by Dr, Hare, in the Med. Times and Gazette, 1858, vol. 1, 
PP- 7,30, 86. See also Durham's papers in the Guy’s Hospital Reports 
for 1860, p. 404. 
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| special vessels. Many arguments may be adduced against the view, 
that the hepatic artery merely serves the purpose of distributing blood 
10 nourish the tissues of the liver as is generally supposed, while there 
is no doubt that venous blood contains the elements of nutrition received 
by the various tissues. 

‘The views of Bowman, with regard to the office of the Malpighian 
‘body and the epithelium of the uriniferous tube, have been opposed by 
Ludwig, and more recently by Dr. Tsuacs, in America, who tried to prove 
that the solid constituents were separated by an epithelium, covering the 
capillaries of the Malpighian body. If this exists at all, itis certainly 
very unlike glandular epithelium generally, and the cells must be very 
‘much smaller than represented by Dr. Isaacs. ‘This observer does not 
‘attempt to show what office is performed hy that enormous extent of 
‘epithelial surface in the convoluted portion of the ee explain why 
the very peculiar relation between the extensive system of 
around the tubes and that of the Malpighian body exists, Dr. Good: 
fellow thinks that the urinary constituents are separated with water from 
the Malpighian capillaries, and that any constituents of the serum, or 
blood, that may have transuded through their walls, “are absorbed by 
the epithelial cells of the tubules or by some other agents.”* There does 
not, however, seem to be any reason for assuming that any constituents 
of the serum do really transude through the Malpighian capillaries 
merely to be absorbed again into the blood. 

If the urine was secreted in its fully formed state by the agency of the 
vessels of the Malpighian body and the epithelium supposed to cover 
them, it is difficult to find an explanation of the fact that in every mam- 
malian animal such fully formed urine is made to pass down a very long 
and tortuous tube instead of a short straight one. And it might be 
argued that, admitting a thin layer of small cells to exist upon the 
capillaries of the Malpighian body, it seems very improbable that 
these should alone be concemed in the secretion of the urine, while 
the Jarge cells in such great number lining the uriniferous tube arc 
destined to perform no important office, and the difficulty is much in- 
creased when we consider that the convolutions of the tube permit so 
large a number of these cells to be packed in very small space. 

Tt seems extraordinary that any one after carefully comparing the 
Malpighian bodies of man and animals which secrete much fluid arine, 
with those of birds and reptiles which have urine of a pasty and nearly 
solid consistence, should come to the conclusion that these organs are 
not destined for the transudation of water from the blood. 

‘The idea of the capillaries of the sfrajghs portion of the uriniferous 
tubes being principally concerned in this process is still more astonish- 


© © Lectures on Diveases of the Kidney,” py 152. 
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vessels will then suffer dilatation, and the capillaries will be gorged with 
blood, The phenomena referred to in pp. 44 and 45 soon succeed. 
‘The afferent capillary nerve fibres, the ganglia or nerve centres, and the 
Gerent or vasomotor merves constitute the selfregulating mechanism by 
which in health the equable flow of nutrient fluid from the blood to the 
tissues is determined, and by which those temporary disturbanees con- 
tinually occurring are immediately corrected, and serious derangement 
effectually provided against. 

‘Bernard showed in 1845, “Comptes Rendus,” t. XLVI, pp. 159-165, 
that the blood which was being carried away from the salivary glands 
was red while saliva was being secreted, and black when the 
glands were in a quiescent state. In the dog and in the rabbit 
the blood which escaped from the renal vein was as bright as that 
which was being carried to the kidney by the artery while urine was 
being freely secreted, but black when secretion was not going on. Ber- 
nard attributed these and other phenomena to some direct influence 
exerted by the nerves, but it seems more probable that they are due to the 
escape of fluid from or its retention in the blood. Ifarterial blood retained 
its water, and more especially if, as is very probable, in traversing the 
capillaries of a gland in which the cells were quiescent it absorbed fluid, 
it would yery readily become of a dark colour; while, on the other hand, 
‘if water were separated from it, the corpuscles would continue in their 
flattened state or even becoine flatter and therefore still better reflectors 
Of light, as they were carried away by the vein, than when they passed 
along the artery towards the capillaries. 

Ina former cédition of this work, I endeavoured to show that an 
‘organ having the structure of the kidney could not possibly be a mere 
filter to strain off from the blood certain substances already in a fully 
formed state and dissolved in water, and stated that urea, uric acid, and 
‘extractives were probably formed in the kidney just as bile is formed in 
the liver. The experiments of Oppler,* Perls,t and Zaleaky,t have de- 
monstrated the correctness of this view, If the renal vein be tied, more 
urea is found in the blood than if the kidneys be removed. Perls proved 
that no urea was to be detected in the tissues of animals if the kidneys 
were extirpated ; but, on the other hand, when the ureters were tied, 
the accumulation was very considerable. The observations of Zalesky 
on serpents are still more to the point When the kidneys were 
removed no uric acid or urates could be detected in any part of the 
body, although the animals lived three weeks, while on the other hand 
if the ureters were tied, every tissue in the body contained urates in 
Iarge quantity. It may, therefore, be concluded that although traces of 

* Beitr, & Lehre d. Uyiimie Virchow’s Archiv, ¥. XXI., p. 260 
+ Beitr. « Lehre d. Unimle ‘Konigsberg. Med. Jahrb v. 1V, p. $6. 
$ Untersuch. Uber d. Uilimischen Process ‘Tabingen, 1365. 
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Diuretics may act in two ways. 1. Directly, as when an increased: 
quantity of fluid is introduced into the organism, or substances are taken 
which facilitate the passage of fluids through membrane, or which give 
tise to the formation of substances in the blood acting in this way, or 
increasing the solubility and diffusibility of matters which have 
accumulated in the tissues and in the blood, and which it is the office 
of the kidneys to remove. 2. Indirectly through the influence of 
‘nerves upon the circulation in the kidney. Ido not think that we are 
yet in possession of sufficiently reliable facts to justify the inference, 
that here or in any other glandular organ, nerves are capable of 
exerting any direct influence in exciting secreting cells to increased action 
or in diminishing the activity of the changes taking place in them. T 
believe that the nerves act only upon the muscular coats of the small 
arteries and veins, thus producing an alteration in the calibre which 
determines the quantity of blood transmitted to the capillaries within a 
given time, and that the cells are in all cases perfectly passive, and entirely 
removed from the control of the nervous system. Sep. 35. Cells will 
grow quickly or slowly according as the pabulum distributed to them is 
abundant or deficient. If the blood is surcharged with excrementitious 
substances, or if there be any impediment to the quick removal of these 
from the fluid, the cells of the uriniferous tubes may be incapable of 
removing it sufficiéntly quickly. In this case congestion of the vessels 
perhaps running on to inflammation will occur, and there is danger of 
serious damage to the sccreting apparatus, Many cases in which tem- 
porary humorrhage occurs, are to be explained in this way. It is not 
uncommon to meet with instances in which an attack of congestion of 
the kidney, perhaps gouty in its nature, ceases after the excretion of a 
large quantity of brown matter embedded in mucus casts. ‘This brown 
material probably results from disintegration of the blood corpuscles 
which have remained for some time in the obstructed capillaries. 

The albuminuria following scarlatina, and that coming on from 
exposure to cold, result from congestion of the vessels, particularly those 
of the Malpighian body, as is fully explained further on. ‘The action of 
many irritating diuretics is due to the same circumstance. A quantity of 
cantharides, which would do no harm to a strong healthy man with sound 
kidneys, would produce dangerous congestion and inflammation, with 
tupture of the capillaries of the Malpighian body, in a person who was 
recovering from an illness, or in onc whose kidneys were affected by 
disease, In the one case, the secreting power of the cells appears to be 
sufficiently active to perform the increased work suddenly thrown upon 
them ; while in the other they are incapable of this, and the results 
above described must occur, Kramer and Golding Bird state that 
squill, copaiba, broom and guiacum, cause the removal of an increased 
Proportion of water from the blood, but do not influence the quantity 
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opium, henbane, Indian hemp, have a contrary effect. Quinine, iron, 
and alcohol also tend to reduce the amount of solid matter excreted in 
the urine, 

A certain degree of dilution is necessary to ensure the diuretic action 
of many neutral salts, If the density of the solution be.very great, 
exosmese of fluid from the blood will take place in the intestirfes, and a 
purgative action will be produced. Certain salts may be made to act as 
purgatives or diuretics, according as they are diluted with a small or with 
a large quantity of water. The observations of Dr. Headland, however, 
show that this physical explanation cannot be applied inallcasea That 
sulphate of magnesia is absorbed into the blood, at least in the majority 
of instances, there can be no doubt. It is often excreted in large quan- 
tity in the urine ; and it is probable, as Dr. Headland suggests, that its 
purgative action ia duc to its removal, in the form of a weak solution, 
from the blood by the action of the intestinal mucous membrane. 

‘The excretion of urine will also be materially affected by all those 
circumstances which influence the circulation in the kidney. There 
exists 4. compensating action between the cutaneous secretory surface 
and the kidneys, If a large quantity of water escapes in the form of 
‘sweat, the urine will be small in amount and highly concentrated ; but 
if, from the effects of cold, there be scarcely any perspiration, the excess 
of fluid is entirely removed by the kidneys, and the solids of the urine 
are therefore held in solution in a much larger quantity of water, Pres. 
sure on the renal arteries, or on the aorta above their origin, will dimin- 
ish the secretion of urine. Pressure on the veins, on the other hand, 
will first of all cause an increased flow of urine, and afterwards albumen 
will escape. In congestion of the liver and portal system, the amount 
of solids is greatly increased. It would appear that, in many cases, 
where the action of the liver is imperfect, and especially in some forms 
of onganic disease, the kidneys, to some extent, perform the functions 
of the liver. In jaundice, both colouring matter and biliary acids are 
carried off in the urine. In this case, however, it must be bome in 
mind that these biliary constituents are formed by the liver, reabsorbed 
into the blood, and separated from: it, as are many other substances ab- 
normally present, by the kidney. In many affections of the liver, the 
urine-pigment is much increased ; and it is probable that a certain pro- 
portion of material which, in a state of health, would have been con- 
verted into bile, is transformed into certain extractive matters and other 
substances, and eliminated in the urine. ‘The evisis of many acute 
diseases is characterised by the prescnce of a large quantity of solid 
matter in the urine, and increased action of the kidneys Free sweat- 
ing, and the secretion of a urine containing a large amount of urea and 
urates, in the course of many diseases, are often the earliest and most 
important indications of approaching convalescence. Dr, Golding Bind 
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the nature of those temporary derangements in action, which, however 
‘serious they may be at the time, may pass off without leaving any per 
manent structural changes, the organ again performing its functions as 
perfectly as if nothing had happened. r 

From what has been already stated, it is obvious that the characters 
of the urine must vary according to the state of the vessels and the 
quality of the blood transmitted through them. Tt has been shown that 
ifthe muscular walls of the surall arteries be relaxed so that the calibre 
‘of the vessels is increased more blood will pass into the Malpighian 
capillaries in a given time, and a more free transudation of water through 
the membranous walls of the capillaries will oceur. Tf, on the other 
hand, the arteries become contracted, the secretion of urine will be 
diminished accordingly. 

Many sudden and temporary alterations in the circulation of the 
‘Wood through the Malpighian bodies of the kidney depend upon an 
influence exerted through the nerves alone; but certain changes, of 
which some are, unfortunately, of a more permanent character, are due 
to an altered action of the secreting cells, The rapidity of the circulation 
in the Malpighian body will be greatly influenced by the rate at which 
the blood traverses the capillaries around the uriniferous tubes. Tf, from 
any cause, the action of the secreting cells becomes impaired, and they 
cease for a time to exert their attraction for the constituents which they 
‘ought to separate from the venous blood, a retardation of the circulation 
in these capillarics must result. This would affect backwards, os it 
were, the capillaries of the Malpighian body, in which the blood, urged 
on through the arteries, would tend to accumulate. ‘Their thin walls, 
being mitch stretched, would not resist the passage of certain constitu- 
ents of the blood ; albumen and extractive matters would pass into the 
tube, and escape in the urine. Supposing this state of things to go on, the 
pressure upon the Malpighian capillaries must necessarily increase ; and 
these capillaries, distended to the utmost, and their walls thinned to 
the Inst degree, at length burst, and all the constituents of the blood, 
including the blood-corpuscles, pass into the tube, and escape with the 
urine, ‘The tenuity of the walls of the Malpighian capillaries, which 
permits the escape of water in health, necessarily favours the escape of 
other constituents of the blood, and increases the chance of the forma- 
tion of longitudinal rents or fissures in disease, if they be exposed to in- 
creased pressure. The co//eferad circulation already referred to in some 
measure counteracts this tendency, but if the pressure be considerable 
rupture oceurs and blood escapes. 

‘That lateral pressure upon the vessels may be exerted to an extent 
sufficient to cause blood and albumen to escape has been proved 
experimentally by Mr. G. Robinson, who in 1843 showed that if the 
renal vein were tied completely, or partially so as to permit the blood 
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€an be eliminated from the blood by the usual channels, ‘They are taken 
up and appropriated by various kinds of germinal matter in the organ- 
ism. It seems to me therefore that the enquiry ought to commence with 
the consideration of the circumstances under which the formation of the 
‘yery permeable substances which accumulate in the blood, and which 
form the ordinary pabulum of the cells concerned in excretion, occurs, 
and this renders necessary a digression from the special subject under 
consideration, In order to elucidate the matter, I shall endeavour to 
discuss briefly the phenomena which occur in that most simple depar- 
ture from the normal state of health—an ordinary cold. 

‘The shivering, the chilliness, the fecling of malaise which afford the 
first intimation of our not being in the ordinary healthy state, and inva- 
riably precede the occurrence of any acute affection, which are often 
most severe in certain specific fevers, are due, I think, toan altered state 
of blood. Some are disposed to attribute these phenomena to changes 
affecting the nervous system, and there can be no doubt that the peri- 
pheral and central parts of the nervous system are affected, But are 
not the nervephenomena themselves due to an altered state of the 
blood affecting the nutrition and action of the nerve structures? Per- 
haps insufficient oxidation lies at the root of the matter, and materials 
resulting from disintegration in an imperfectly oxidised state may be 
the substances which perhaps under the form of “extractive matters" 
permeate the capillary walls and supply nourishment to the germinal 
matter of the blood and tissues, instead of being fully oxidised and very 
soon removed in the form of carbonic acid, urea, &e. Tf such materials 
accumulate unduly in the blood the capillary circulation will everywhere 
be retarded, although to the greatest extent in those organs which are 
concerned in elimination, In certain specific fevers the accuroulation of 
such imperfectly oxidised excrementitious substances in the blood 
seems due to the presence and growth and multiplication of peculiar 
kinds of germinal matter (the contagium or fever poison). “The changes 
induced in the capillary circulation and in the conditions of nutrition 
may through the petipheral nerves react so violently upon the nerve 
centres as to cause the most serious rigors and sometimes even fatal 
collapse. The collapse stage of cholera, which is 80 terribly fatal, 
probably bears the same relation to what is usually termed “the 
secondary fever,” as the period of shivering, &c, which precedes a 
specific febrile attack (scarlatina, typhus, smallpox, &c.) bears to 
the eruptive fever itself, 

Tt seems then to me probable that when we “catch cold,” certain 
matters are not fYeely oxidised, and being in a condition not favourable 
for climination, accumulate in the blood in undue quantity, The 
presence of these soon affects the delicate peripheral nerves, and causes 
the feeling of chilliness which we experience, and which excites a desire 
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45 INFLAMMATION OF KIDNEY, 

in the urine exhibits very peculiar chemical properties. ‘This leads us 
to suppose that albumen of a particular kind may be actually formed 
in the kidney, just as mucus is formed upon the surfaces of mucous 
membranes by the agency of masses of germinal matter which are 
situated there. Dr, Basham concludes that the formation of the albu- 
men which is present in the urine is due entirely to the cells, which 
either “secrete it or produce it by their disintegration or breaking up." 
But I think the presence of albumen in eases in which the tubes are 
almost bared of their epithelium, and the very large quantity passed in 
the urine in cases in which the tubes undoubtedlycontain much epithelium 
adberent to the basement membrane, prevent us from applying this view 
in every case. The presence of albumen in large quantity in Auid in 
serous cavities the walls of which are uncovered by epithelium, in that 
which collects in the areolar tissue in oedema and anasarca, and its exist~ 
‘ence in the cerebro-spinal fluid, render it certain that at least in these cases. 
it escapes from the blood by transudation. Moreover, a weak solution 
of albumen may be made to permeate the capillary walls by injecting it 
under increased pressure, Upon ‘the whole, it seems probable that in 
those cases in which there is temporarily increased pressure upon the 
vascular walls as in the internal congestion which exists in pneumonia, 
cholera, diptheria, fever, and other conditions, albumen transudes 
‘through the vascular walls, while in other cases there is reason to 
think that the albumen like that peculiar modification of which “casts” 
consist, is formed by the epithelial cells, or rather by their germinal 
matter, Dr, Parkes thinks the liver is concerned in the development 
of albuminuria. The albumen in consequence of being absorbed in 
a crude state and imperfectly elaborated, filters away from the blood as 
the circulating fluid passes through the renal capillaries. 

‘The fact that the secretion of a large quantity of urine containing 
touch albumen occurs in cases in which the capillary vessels of the 
Malpighian body are much thickened and less permeable than in the 
normal state must not be passed ovér, for it is certainly reasonable to 
suppose that in some of these cases the albumen may filter away from 
the straight portion of the uriniferous wbes, p. 37, If, however, the 
escape ofalbumen almost invariably occurred in this way we ought to find 
an oedematous condition of the kidney, and blood effused between the 
tubes more frequently than is the case. It seems to me that, before 
such a lesion as that referred to became possible, the Malpighian capil- 
laries must have become enormously thickened. In many chronic 
cases, a5 has been shown by Dr, Johnson, the Malpighian arteries 
become very much thickened, and the capillaries of the Malpighian body 
are often in a like condition ; so that the permeability of their walls 
must be considerably diminished, It is in such instances that albumen 
probably escapes from the intertubular capillaries and the vasa recta, 
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there can be no question that in tho majority of cases the blood 


capsule of the Malpighian body. 

‘If in a case of acute congestion of the kidney, passing into inflamma- 
tion, the urine be examined, it will be found to exhibit a smoky appear- 
‘ance duc to the presence of blood corpuscles, the colour of which is 

a brown i 
and the 


i 
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it, and this after a time collects at the 

ides blood and epithelial cells, casts or 

will be found in considerable numbers. These 
probably, the cells in somewhat the same way ax 
formed by the mucus corpuscles upon the surface of a mucous 
In inflammation the masses of germinal matter increase 
it is probable that the material of the cast results 
taking place in these. It is also probable that in many 
eases the germinal matter derived from the white blood corpuscles gives 
rise to albumen and some of the solid albumen-like matter of which 
casts are formed. Tt has been already shown that in inflammation of 
the kidney the cells or rather thie masses of germinal matter multiply, 
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the decay and disintegration of the cells themselves, 


‘idea which involves a far greater activity in the processes of 


ci and cell-multiplication than really exists, Dr, Basham 
Tas expressed himself in favour of this view. He says he has no 
Aresitation in expressing his conviction “that these casts are derived 
from the metamorphosis or breaking up of the epithelial cells of the 
excepting in the case of the fibrinous blood-casts” which 

result directly from haemorrhage. 
_ We may now proceed to consider further the phenomena which 
2 the kidney ina state of congestion and inflammation while 
‘progressing towards recovery and the organ returning 
s If a patient in this condition rests completely the 
blood is pumped through the vessels is soon reduced 
d cells to remove the materials from the portion 
then flows slowly onwards, while its place is 
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ocenpied bys new portion driven through at a slower rate—t 


More commonly, however, instead of the recovery being so rapid ay 
this, the congested state remains for some time, serum or actual blood 
continues to pass through the stretched vessels and free action of the 
skin and bowels occurs before the kidneys are relieved, But ifreliefis not 
thus afforded, it sometimes happens that complete stagnation occurs and 
then the phenomena comprised under ‘inflammution” are manifested. 
‘The ordinary excretory action of the cells entirely ceases; but the germinal 
matter of the cells, of the blood, as well as that of the nerves, vessels, 
and connective tissue, being entirely surrounded with soluble pabu- 
Jum, appropriates it and the masses increase in size, divide and sub- 
tivide. Some portions detaching themselves make their way into the 
tubes and into the intercellular spaces, Those in the tubes with the 
masses resulting from the sub-livision of the germinal matter of the 
secreting cells, under favourable circumstances make their way into the 
urine, and by slow degrees things may retum to their normal state. On 
the other hand, the phenomena above described may persist, and 
advance towards irreparable changes which amay gradually progress or 
end at once in suppuration. The entire cessation of the excreting action 
of an organ so important as the kidney, necessarily however, causes 
death before geveraf suppuration of the kidney can occur, In cases, 
however, where the inflammation is partial, not only may suppuration 
take place, but a portion of the kidney may be detached by the suppu 
mating process and be found in theurine. ‘The following is an interest- 
ing example of a bad case of acute nephritis, or inflammation of the kidney 
passing into suppuration. 

‘The case occurred in the practice of Mr, Image, of Bury St. Edmunds. 
‘The patient was 33 years of age, and was operated on for strangulated 
hernia. Four days after the openition, erysipelas appeared, which 
subsided in the course of three days ‘The day after the erysipelas 
disappeared, the urine which had hitherto been healthy, was found 
to contain albumen, blood-casts, and blood corpuscles, The man 
died nineteen days afterwards, the avine Aawing been nearly suppressed 
for the last three days of his life. "There was anasarca but no dis 
turbance of sensory or motor power, and no vomiting. ‘The casts in 
the uring, three days before death, are represented in pl. TX, figs. 45, 46, 
and in fig. 44. portion of a cast is shown, magnified 7oo diameters, 
Tt contains in its central part, blood corpuscles and bodies like white 
blood corpuscles, which appear to be waderyoing multiplication in the 
cast. The kidneys were much enlarged ; one weighed 13 and the other 
tg ounces, This considerable increase in weight was mainly due tothe 
accumulation of matters in the capillary vessels and in the secreting 
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tubes. The vessels were distended with large cells like white blood cor 
puscies, pl. EX, fig. 43, and the tubes were filled with casts and 
cells like pus corpuscles. ' Now, there can be little doubt that the cells 
Tepresented in figs. 43, 49, in the capillaries, have bees formed from the 
white blood corpuscles, and it is almost certain that the pus-like cor- 
puscles in the centre of the casts, figs. 44, 47, have the same origin. The 
whole organ was passing into a state of suppuration, and the puslike 
corpascles in the urine of this case probably resulted from the multipli- 
cation of corpuscles in the tubes which were produced by the white 
blood corpuscles. (See “ Archives of Medicine," vol. II, p. 286.) 


OF STRUCTURAL CHANGES IN THE KIDNEY. 

Having considered the changes which may be induced in the 
secretion of urine through nervous influence or by a temporary altera- 
tion in the composition of the blood transmitted to the kidney, we may 
tefer briefly to those permanent progressive alterations in structure which 


* may be slowly effected by the persistence for some time of the altered 


conditions already referred to, or which may result from abnormal 
changes occurring at an carly period of development. 

If unhealthy blood be continually transmitted through the kidney, 
the action of the renal cells becomes gradually impaired. In cases of 
Jong continued wine and spirit drinking it is probable that the changes 
which ensue, result from an altered state of the blood engendered by 
Rate ngage gerry hata 

tissues. Large quantities of spirit may exist in the blood for short 
periods of time without producing any serious change in the kidney. 
When, however, the renal cells have long been subjected to the 
‘influence of blood modified by the constant presence of alcohol, they 
lose their healthy appearance, sometimes merely becoming smaller and 
‘more condensed, sometimes appearing granular and in a state of dis 
‘integration, And perhaps in consequence of the growth of the germs 
having been interfered with at an early period, the place of the dis- 
integrated cells cannot be occupied by a new generation. Moreover 2 
‘complicated series of morbid changes in other structures of the kidney 
Desides the cpithclial cells gradually ensues, the blood becomes still 
“more depraved by the accumulation in it of matters which ought to be 
pee Bone and other tissues and organs of the body. 
‘These phenomena react upon the epithelium and thus the changes con- 
Hinue to progress as itwere ina circle. The coats of the smaller arteries 
‘Become much thickened, the capillaries shrink, while their walls become 
-conilensed and granular. ‘The quantity of blood distributed to every 


organ in the body is reduced; and many of the capillarics being no 
longer required, 8 


shrink and cease to transmit. blood, Basement mem- 
~& 
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‘brane becomes thickened and more impervious to fluids) The kidney 
and liver become hard, small, and wasted. ‘This decrease in size takes 
place principally at the expense of the cortical or secreting portion of 
‘the kidney and of the outer active part of the lobules of the liver. 
"The Malpighian bodies of the kidney waste. The remains of many 
may be seen without a capillary in them being pervious ; and not a few 
of those which still exist are found to be so altered that they can hardly 
‘be recognised as Malpighian bodies at all, pl. X, fig. st. The greater 
part of the blood sent to the kidney passes into the pyramids by the 
vasa recta and is returned to the veins without being properly depurated 
by passing through the vessels of the cortex. 

Noxious materials in the blood by paralysing the afferent nerves dis- 
tributed to the capillaries and uriniferous tubes, may induce local disease 
‘in renal as in other textures, ‘This paralysis of excitor nerves would 
assuredly be followed by dilatation of the small arterics and accumula- 
tion of blood in the capillaries, for the nerve centre would no longer 
receive the stimulus required to excite the vaso-motor nerves to maintain 
the arterial muscular fibre cells in a state of contraction, And it is better 
‘that noxious matter should be obstructed in the capillaries though local 
inflammation and complete destruction of the neighbouring tissue ensue, 
‘than that it should traverse the capillaries, pass into the veins and con- 
taminate every drop of blood, which must result in certain death, 

Although an acute attack not unfrequently seems to be the origin 
of chronic renal disease, we meet with so many cases in which an acute 
affection passes off without any further change taking place, and so 
many instances of serious and fatal chronic disease which come on so 
insidiously thatit is often impossible to ascertain when they commenced 
—that it is doubtful if there is any more intimate connection between 
acute and chronic renal disease, than there is between acute and chronic 
diseases of the lungs, stomach, liver, brain, and other organs, 

Great attention has been paid to the results of chronic disease of 
the kidney, nevertheless much yet remains to be worked out in connec. 
tion with the subject. Some pathologists argue that there are at most 
only two or three essentially different forms of Bright's discase, others 
describe several distinct affections which they consider in no way related 
to one another, except that all are characterised by one common 
symptom—albwmen in the urine, 

In this short sketch I shall not attempt any systematic arrangement, 
‘but shall endeavour to give a brief account of those forms of disease 
which seem to me well marked and are capable of being clearly dis- 
tinguished. As precise observation advances no doubt a great number 
of distinct forms of renal disease will be accurately defined. Just as 
we now know that numerous very different pathological changes have 
been ,included. under the. vague. term “tubercular disease” or 









52 OF CONTRACTION AND 


gland,—even during intrauterine life. Some of these may perhaps be duc 
to defective nutrition, while others are “ developmental ” in their origin, 
being due to some defect in the changes which succeed one another 
during the evolution of the clements of gland structure. 

‘Many observers haye arrived at the conclusion that certain forms 
of kidney disease result from morbid changes primarily affecting the 
connective tissue, but in this I cannot agree ; for although I admit the 
occurrence of theactual changes which have been described, these changes 
are, 1 believe, but the consequence of phenomena which have previously 
taken place in the glandular and vascular or nerve structures. In con- 
traction and wasting of glandular texture there invariably appears to be 
much connective tissue, but this contraction and wasting may occur at 
an early period of development, when scarcely a trace of connective 
tissue can be discerned ; and we cannot therefore attribute the wasting 
of the glandular structure to the hypertrophy of a tissue which at the 
time when the change commenced was not developed, Se p 21 
‘The division of renal diseases into tubal, intertubal, and vascular 
seems to me unsatisfactory, because it is quite certain that the inter 
tubular connective tissue is not the seat of origin of any form of renal 
disease while it is at least most doubtful if the vessels can in any case 
be regarded as the starting point of morbid actions. 

Of Contraction and Wasting of tho Kidney.—The small contracted 
kidney, with uneven surface, adherent capsule, and wasted cortex, so 
frequently met with in those who for many years have indulged in spirit 
drinking, results from morbid changes closely resembling those occurring 
in the liver, and producing that contracted, wasted state of the organ 
generally termed cirrhosis, Contracted kidney, like cirrhose liver, is, 
however, not peculiar to drunkards and those who have suffered from 
a gouty or rheumatic habit of body. The disease is occasionally met 
with in young persons as well as in those whose habits of life have been 
perfectly temperate—nay, the contracted state has been known to affect 
the foetal kidney and liver. The change may have been progressing for 
years. The derangement may have resulted in consequence of an 
altered state of blood affecting the cells; or it may have originated 
primarily in the cells themselves, the consequence perhaps of some 
change having occurred at a very early period of development. 

‘This is, however, one of those structural diseases which I think may 
be induced, so to say, artificially, at least in a vast number of cases. 
T think it probable that ifa hundred persons in good health were placed 
for « certain number of years under conditions favourable to the pro- 
duction of contracted kidney, the condition would be actually produced 
in atleast 80 per cent, In some cases it is almost certain that the 
wasting is a consequence of undue action at an earlier period of life, 
Shrivelling and wasting of the kidney are often preceded by an enlarged 
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and engorged state. An carly stage of the wasting process when 
‘masses of abnormal germinal matter are multiplying and the normal 
‘structures are being removed, is represented in pl. X, fig 53; Tc is 
probable that overwork is not unfrequently a cause of chronic 

‘tation of renal structure, and there is reason to think that the kidneys 
‘may be subjected to undue action or excited to perform increased work, 
‘by overeating, by violent, irregular, excessive, and prolonged nervous 
Se er ini tiowe hot rooms with a very imperfect supply 


In “contracted kidney" the whole organ wastes, but the wasting 
process is more masked in the cortex than in the medullary portion. 
‘The cortex is often reduced to a very thin layer, in which few Malpighian 
‘bodies can be seen with the unaided eye. Upon microscopical examina- 
tion all. these will be found much smaller than in a healthy organ, and 
pale, not a few having been converted into knots of fibroid tissue, pl. X, 
Sig. st. 

“The surface of the kidney is irregular, often appearing puckered from 
the irregular contraction which has been taking place. The secret~ 
‘ing structure is torn away when the capsule is removed, the probable 
explanation of which fact has been given in page 24. ‘Thin sections 
of the cortex show the tubes to be much altered, In a good specimen 
‘the wasting process can be studied in every stage. Often portions of 
wasted tubes may be discemed which have been slowly separated and 
altered until at last distinct and detached angular bodies represent all 
that remains of what was once a continuous tube filled with epithelium, 
pl X1, fig. 57, at a. ‘These are the bodies which have been termed by 

“connective tissue corpuscles.” Similar bodies formed 

‘the same manner, also exist in the cirrhose liver, and instead 

‘to connective tissue formed in the course of the disease, 

last remnants of the wasted cell containing network. It has 

‘Deen too hastily assumed that cirmhosis of the liver is due to inflamma. 
‘of the fibrous matrix, which is supposed to pene- 

‘into every part of the organ, and which has been spoken of as 
Capsule.” I have shown in the first place that the supposed 
docs not exist in the situations where the contraction has 


EM he eagle alee 
i obules forms a part of the substance of the lobule isclf, and really 


il ree be eceeireny econo’ for by the theory 
i In the sme way many have been led to con- 

of the kidney was caused by the pressure exerted 

at short intervals by the contraction of the matrix. But 

‘has been forced upon me that those forms of kidney 
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disease which are supposed to result from hypertrophy or inflammation 
of the matrix, or intertubular connective tissue, are due neither to 
hypertrophy nor to inflammation of any kind whatever, The secreting 
tubes shrivel and waste, and leave a residue of “connective tissue,” which 
accumulates between tubes and vessels which have not yet suffered, and 
which still perform active functions. ‘The cause of this change is to be 
sought for in connection with the cells themselves, not in inflammation 
or any active changes occurring in the perfectly passive intervening 
material. 

An organ which is made to take upon itself an undue amount of work, 
at first undergoes considerable and rapid increase in size, “The relation 
‘of the structures to each other becomes altered, and action seriously 
deranged. Then wasting of the whole commences and continues as 
Jong as life lasts. Further observations upon the minute changes 
occurring during wasting will be found on p. 65. 

‘Before the wasting process has reached the stage above referred to, 
it not unfrequently happens that portions of tubes which have been 
separated by the shrinking and wasting going on faster in some places 
than in others, exhibit a tendency to modified growth. The epithelium, 
or masses of germinal matter descended from its nuclei, may grow and 
multiply and secrete an albuminous fluid which accumulates in the 
cavity. In this way the small cysts are formed which are so commonly 
‘met with in wasted kidneys, Other explanations of the process have 
been advanced, but in the majority of cases the view here given, which 
was put forward by Dr. Johnson, is, I have little doubt, correct. See 
also ‘On the formation of cysts in the kidney.” 

‘The small contracted kidney usually contains about 20 per cent. of 
solid matter—actually less than is frequently found in the healthy 
kidney, but more than is met with in the enlarged soft kidneys, p. $7. 
A kidney may cut almost like cartilage, and yet contain but a small 
proportion of solid matter, Indeed, the percentage of solid matter 
present in the hardest and most solid kidney rarely exceeds that pre~ 
sent in healthy blood, and is often considerably less than this. 

‘The symptoms of the small contracted kidney, the condition of the 
urine, and the course of the disease, will be again referred to under 
the heads “Albuminous Urine” and “Casts of the Tubes" Tho 
changes occurring in the vessels are described further on, 

Of Entargemont of the Kianey—Enlargement of the kidney, like 
enlargement of the liver, may be temporary, due merely to accumulation 
of blood in the smaller vessels. The pressure exerted upon the walls 
‘of the vessels increasing, these may give way here and there, the rup- 
ture usually occurring in the capillaries of the Malpighian bodies, and 
blood may escape into the secreting tubes. Or, from the cells of the 
uriniferous tubes acting very freely, the materials capable of being taken 





| ——Swy 
56 ‘ENLARGEMENT: 


secreting organ than the numerical increase of the secreting cells. This 
increase is indeed incompatible with the discharge of its function. The 
activity of a secreting cell occurs at a time when the processes of 
increase and multiplication are in abeyance. In embryonic life when 
the various organs are being formed, the process of cell multiplication 
is most active, but at this time little secretion is produced. If then, in 
the adult, the cells of an organ or part of an organ exhibit phenomena 
characteristic of embryonic life, their functional activity is impaired 
or destroyed. Cancer, it need scarcely be mentioned, is an example of 
this, but there arc many other instances of cell-multiplication in glands 
whose functional activity is thereby destroyed, which cannot be re- 
garded as cancer, In enlargement of the kidney I have seen numerous 
diverticula growing from the tubes at short intervals, amongst the 
tubes already existing, not only discharging no office themselves, but 
interfering with the action of adjacent secreting structure which yet 
remains capable of activity. The sweat glands, the tubular glands 
of the uterus and testicle exhibit the same change in certain cases of 
disease, leading to enormous increase in bulk, and the cessation of 
functional activity. Such diverticula may become detached from the 
tube from which they were offsets, and still continuing to increase in 
‘consequence of the growth and multiplication of the masses of germinal 
‘matter within them, at length become small cysts. ‘This is probably 
one way in whieh cysts in the kidney originate. The manner in which 
a diverticulum grows from a tube is well represented in pl. VILL, fig. 40. 

It is interesting to ascertain the nature of the material upon which 
the enlargement of the kidney depends. In the majority of cases 
the enlarged kidney is found to contain a smaller percentage of solids 
than the healthy organ. This shows that the increase in size is due 
Principally to water or to the formation of delicate texture which 
contains much water. No doubt much of the material is capable of 
being reabsorbed, and thus the enlarged organ may at a subsequent 
period become much reduced in bulk. In analyses 2, 3, and 4, the 
composition of a kidney weighing ro ounces is given. The opposite 
‘one weighed 9 ounces. They were obtained from a person 31 years of 
age. The greater part of the cortex exhibited an uhiformly yellow 
‘Appearance, it was firm but much fluid was easily pressed out, the tubes 
‘were much wider than usual, the epithelium well defined. The surface 
was uneven and mottled with whitish patches, On section the renal 
tissue was seen to be interspersed with much yellowish fatlike matter. 
. The cortex was not separated from the medullary portion by any distinct 
line. In some places the tissue seemed replaced bya perfectly fibrous- 
looking structure. The Malpighian tufts were large, and the vessels 
apparently covered with well-formed epithelium, but the vascular struc- 
ture appeared less distinct than usual, The small arteries were enor- 
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vessels were large, and their coats thickened. (C.B. p. 87. Mic. B. 
428. Lab B Vol, III, p. 160.) 


ANALYSIS 6 





Of the Patty Emlarged Kidney.—Fatty matter is found in connection 
with the vascular and secreting structures of the kidney in various mor- 
bid conditions, and sometimes in very large proportions, ‘This morbid 
deposit may affect a portion ofa uriniferous tube here and there only, 
a few of the uriniferous tubes in one part only of the kidney, or almost 
every one of them throughout the entire organ, And instances are 
not uncommon in which oil globules are present in large numbers in 
every structure of the kidney. It is a remarkable fact in connection 
with this important pathological change that at least in some animals 
a highly fatty state of the secreting tubes of the kidney is not incom- 
patible with what at any rate scems not to bean unhealthy state, If the 
student desires at any time to examine a kidney in a state of fatty 
degeneration he has only to make a thin section of the kidney of a 
fullgrown cat, A very large proportion of the London cats have 
kidneys in. an extreme state of fatty degeneration. I have cxamined 
the kidneys of from twenty to thirty apparently healthy animals, and 
have found in every one much fatty matter. In the following analysis 
of the cortical portion of the kidney of a London cat, nearly one-third 
of the solid matter of the kidney was found to consist of fat. It is very 
remarkable that the cat should remain in a state of apparent health 
ancl vigour although its kidney contains a very high percentage of fat 
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A thin section of a part of a tube from the cortex of a cat's kidney 
is represented in pl. X, fig. 54. In many cases the tubes appear to 
be so fully occupied with oil globules that the nuclei or masses of 
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germinal matter are quite invisible if the specimen is examined in 
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ordinary manner. If, however, the kidney be stained with 
“How to Work with the Microscope,” 4th ed., p. 107, “The 
scope in Medicine,” 3rd ed., p. 53, the germinal 
discerned amongst the oil globules, In the same way 
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and want of exercise contingent upon their mode of life ? 
‘The Large White Fatty Kidney of the human subject exhibiting 


an acute attack, or it may develop itself more insidiously between the 
‘fifteenth and twenty-fifth years without any warming. There is not 
the slightest doubt, as Johnson long ago stated, that this form of 
renal disease is not an earty stage of the contracted kidney. ‘That a 
white kidney may reach a /arge size and become smaller is true enough, 
Just as a Gtty liver may become smaller, but it is not an carly stage 
ef disease which meessarily precedes chronic wasting. Neither has 
‘the large fatty liver anything to do with cirrhosis. ‘The two conditions 
aire quite distinct. 

‘Ina well-marked specimen of this form of fatty kidney the fatty 
‘matter is found accumulated in the cells of the uriniferous tubes and 
‘many of the oil globules lie free in the cavity of the tubes which are 
‘Sometimes so choked up that the central canal is obliterated. The inter- 
tubular capillarics and those of the Malpighian bodies are also affected, 
and Bttle collections of minute oil globules may often be seen at 

their walls, The change often commences in a few of the 
extends until the whole organ is affected. ‘The 
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‘The quantity of fatty matter in the cortical portion of a fatty kidney 
is sometimes very great. ee eve eclans ty ae eee 
ina girl 22 years of age, I found in roo parts of cortical substance 
20°35 of solid matter, of which 5°49 (more than one-fourth) consisted 
of solid fat, See “Diseases of the Kidney,” by Dr. G. Johnson, 
Pag 

‘The following is an example of a fatty kidney which was somewhat 
enlarged, but the colour was dark and the structure was tinged with 
bile. The patient from whom it was obtained was very corpulent and 
died suddenly, (Lab. B., v. I, p. 59.) 
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T have found many excellent examples of fatty kidney in the bodies of 
young persons who have died at an carly ageof diabetes. Analysis 9 gives 
the composition of such a kidney from a girl who died of diabetes at the 
age of 27 (M. B. 495. L. B, vol. 111, p. 76). The kidneys were of 
about the natural size and of the usual colour. ‘Their consistence was 
softer than usual, and the tubes were quite filled with epithelium and 
appeared choked up with granular matter and oil particles. Many of 
‘the tubes were wider than in the healthy state. The cells were pale, 
containing much oil, and were very large. Much free granular matter 
and oil particles existed in every part of the sections, pl X, 
fig. 55. 
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Tw the following analysis of a kidney taken from a girl who died of 
diabetes, age rg, the fatty matter was not in the cells of the kidney 
but between the tubes, 

Each kidney weighed 64 ounces, The cortical substance was pale. 
‘The pyramids were much congested. The cortical portion presented 
the whitish appearance often observed in fatty kidney. Upon microsco- 
pical examination the tubes were found to be large, and contained well- 
formed epithelial cells of a circular form, but the tubes did not contain 
fat, nor did they vary much in size, On the surfaces of the tubes and 
between them much free oil was found. Acetic acid rendered the 
‘sections more transparent, so that the condition was then readily made 
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to discover the nature of the disease, In one of these cases I failed to 
detect any casts whatever, although the urine was frequently examined ; 
in another only a few were found, with a very few fat celis inter. 
persed. 

In some rapidly fatal cases of this form of renal discase I have 
noticed that the heart's action was fechle, and at the post mortem ex- 
umination the heart was found to be much smaller than natural. No 
doubt a small heart, a weak circulation, very liberal diet, and hard work 
would conduce to disease of the kind under consideration. Persons 
suffering from it may not be aware that anything is the matter even up 
to a very few weeks before death. They are often full coloured, 
well nourished, and are pethaps considered by themselves and their 
friends to be in thoroughly good health, ‘The patient perhaps first 
consults the practitioner on account of obstinate vomiting, giddiness, 
and fecling of heaviness about the head, and dimness of sight. At 
this time there may be little to direct the attention to the kidney; but 
if the practitioner examines the urine, he may find a very large quantity 
of albumen present, T have seen cases in which nausea and headache 
were the only symptoms complained of, and have been surprised to 
find after examination evidence of advanced kidney disease. In such 
cases death sometimes occurs almost suddenly, and at a comparatively 
early period of the disease. Occasionally it is suspected that death 
has resulted from the administration of poison. It is very important to 
bear in mind that very small doses of opium may induce profound coma 
from which the patient never rallies, If the patient becomes thin, and the 
quantity of blood in his body very gradually and naturally reduced, his 
chances of living for some months or even a few years are very much 
increased, In this case the kidneys become small, and are perhaps 
extremely wasted by the time death occurs. See p. 52. 

Persons suffering from fatty contracting kidney occasionally present 
themselves for life assurance, and unless the life is refused on the 
ground of doubtful habits, which is probably not unfrequently the decision, 
the ease may be taken and the life drop within a month, the proposer 
himself not having been aware he was ill at the time he assured, 
Nothing but an examination of the urine in every case can protect 
life assurance offices from occasional serious losses of this kind. Well- 
nourished men who appeared to have been in robust health, have been 
suddenly scized with epileptic fits which have resisted all treatment, 
and proved fatal within twenty-four hours, 

A very good example of this form of disease is recorded below, but 
in this instance the nature of the malady was apparent from the first. 
{(T, C, vol. XI, p. 4 Notes taken by Mr, Oliver Penfold.) The 
patient was a boiler rivetter, and therefore accustomed to hard work, 
and exposed to great heat, cold, and wet. He was only twenty-five 
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Condained albumen. PEs be’ cgand boi ta ogdill es en ES 
‘stout for his age, and although he was becoming a little pallid, he would 
have been mistaken at times for a man in sound health. The urine 
was of sp, gr. 1034, and contained more than half its volume of 
albumen. Numerous granular casts, some of which contained oil and 
free vil globules, and a few “ waxy" casts of considerable diameter, were 
found in the deposit of the urine. The quantity of urine passed varied 
from 20 to $0 ounces in the twenty-four hours, and the specific gravity 
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Pr ioe ant wk cence fe wis Gomieed aacty 
five grains of dry albumen, On some days the patient passed more 

ere Gr Gries i ance 
‘The patient was treated with hot air baths and moderate purgation, 
relief was only temporary. Headache and vomiting came on after 
| been in the hospital about two months, and troubled him from 
‘time till he died, three months after admission and cight after 
of symptoms of renal disease. He continued con- 


 s—There was general but slight anasarca, ‘The adipose tissue 
‘been absorbed, and a layer an inch in thickness was found be 
skin of the abdomen, 


teen and whalf ounces. At the bases were nodales of lung tissue 

highly congested, but even these floated in water. ‘There was no 
pleura or pericardium, nor were any adhesions detected. 

was firmly contracted, but very small for a man of the 


into the large arteries. 

contained about a pint of brownish fluid and a 

lof loose yellowish lymph. The diver weighed seventy-cight 
‘surface was smooth and its texture firm. The spieen weighed 


socighed mine and a-half, and the left ten, ounces. The 





ful, and here and there stall white spots could be 
embedded in a ussue which exhibited generally a 
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‘I propose now to consider the minute changes which occur in this 
common form of renal disease, for these seem to have been very litle 
studied in their details. ‘The kidneys, it will be observed, weighed 
nearly twenty ounces. The cortex was not wasted. The surface of 
the section was mottled, and the pyramids much congested. It is 
worthy of remark that at the time of the patient's death there was an 
inch of fat over the abdominal patictics. His muscles were still large 
and well developed, so that the man was in a good state of nutrition 
when he died. ‘Two months before his death his appearance was that 
Se Desi Cae ei tens ened tru ead 
have existed in the kidney. thin perpendicular section of the cortex 
Pee Cia Ae inaae ee Even in 
‘the small area figured, the results of complex morbid changes may be 
discerned. Here and there large collections of oil globules form very 
distinct objects, and by reflected light appear as white spots. In some 
‘of these crystalline fatty matter has separated from the oily fat, as seen 
in the lower part of the specimen, fig. 64, to the left. Many of the oil 
globules are scen distinctly in the cavity of the tubes, but numerous 
collections are free, and probably occupy the position formerly filled by 
tubes and Malpighian bodies which have wasted, some having completely 
disappeared. 


In all the drawings familiar to me the very narrow tubes seen in my 
specimens have been in great part or entirely omitted, and, as well as the 
intertubular capillaries, have been included in the term “ indefinite granu- 
Jar matter,” or “ hypertrophied connective tissue or matrix." Some of the 
tubes are so large and prominent that they alone seem to have attracted 
attention and the very small ones have escaped notice. ‘The identifi- 
cation of the remains of the secreting tubes is, however, important, for 
it leads us to adopt a conclusion concerning the changes through which 
the tube has passed in its degeneration, which is quite at variance with 
the views generally held. The changes seem to result simply from 
‘wasting or shrinking of the secreting structure, while there is no evidence 
whatever of the contraction of the matrix and the consequent constric- 
tion of the tubes at intervals, which has been generally accepted 
as the explanation of the change, ‘The largest tubes are usually filled 
with wide transparent casts, 

‘The epithelium is usually very narrow, the cells small and irregularly 
scattered. Sometimes all traces of epithelium disappear from some 
parts of the tubes, and in place of this is found a large quantity of 
actively growing germinal matter, which increases so as to form large 
collections from which buds or offscts proceed as in fig. 63, Thus 
new growth occurs. After a time, perhaps from the supply of nutrient 
matter being cut off, this germinal matter dies, and large oil globules 
result. These collect in patches. In some of the partially wasted tubes 
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the epithelium is completely altered im character. Each mass repre- 
‘senting perhaps an original cell is composed entirely of germinal matter 
and the shape of these appears to be determined by mutual pressure, 
‘as they slowly grow closely packed within the narrow tube. In each 
‘mass several nuclei are often present. Swe fig. 59. 

‘The vessels are very much altered in character. The walls of the 
intertubular capillaries as well as those of the Malpighian bodies are 
much thickened but perfectly transparent, pl. XI, fig. 60. Many 
of the capillaries contain a quantity of granular material, in which 
masses of germinal matter are embedded, but nowhere cun an unaltered 
‘ted blood corpuscle be found. Numerous bacteria, fig. 6x, have been 
developed in the vascular contents, It is therefore certain that the cir 
enlation in these tubes ceased a considerable time before death occurred. 
‘It is difficalt to fix the period, but it must have been long enough to 
permit of the complete disintegration of the red blood corpuscles, I 
found capillaries with the contents just referred to in every part of the 
kidney. The walls of the small arteries were much thickened, but as 
‘this change occurs in many different forms of kidney disease, it will be 
‘More convenient to consider it further on. 

Matrix.—The appearances I have represented in fig. 57, show that 
smoch of the texture which has been often described as ‘matrix hyper- 
trophied,” really consists of altered tubes and vessels with thickened walls. 
‘Transparent coagulable lymph appears to have transuded through the 
‘vascular walls or to have been formed by some of the germinal matter 
present, and to have led to the thickening of the cupillaries and walls 
of the tubes. 

Tt scems to me that the morbid appearances above described result 
from different processes which have been going on simultaneously— 
the process of wasting and shrinking—the addition of new material 
from the blood,—and the process of fat deposition and accumulation in 
the substance of the cortical part of the kidney. The changes exactly 
correspond with those which occur in the liver and oftentimes in the 
very same subjects At first there is increased vascularity and consi- 
derable increase in size of the tubes which become distended with cells. 
In some places much fatty matter is formed in these. After a time the 
Seereting strocture wastes and shrinks in places,—or in one spot there 
is increase in bulk from the accumulation of fat, while immediately con- 
‘tiguous to thisthere is shrinking It is probable that some of the fatty 
matter which has been deposited is afterwards absorbed. And it is 
possible, if the patient live long enough that the liver and kidney may lose 
the greater proportion of the fatty matter which has been deposited, and 
become much reduced in volume. After death we say that the liver 
is cirrbosed, and the kidney may be adduced as an example of the 
small, hard, contracted kidney, with wasted cortical structure, though 
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differing in. many particulars from the form described in p, 52. The 
form of renal disease under consideration, is doubtless the one which 
has led Frerichs and others to conclude that the large white kidney is 
‘butan early stage of the small contracted kidney, and the viewis perhaps 
‘correct as regards some cases of this particular form of enlarged kidney, 
but it has no wider or more general application. This disease is quite 
distinct from the large, pale, fatty kidney of scrofulous persons referred 
to in p. 58. Like the corresponding condition of the liver the form 
of renal disease under consideration occurs in highly fed, well nourished 
persons, and often destroys life while the body is yet very fat. I believe, 
in many cases the affection of both glands is the direct consequence of 
over eating and drinking, especially beer and porter, and in not a few 
instances is brought on by that most unnatural modern fashion of 
passing twelve hours of the day almost without food, and then taking 
at one meal a quantity far too large for solution and absorption without 
all the organs concerned in those processes being strained. 

In analysis 43, the composition of the kidney of aman who died 
suddenly from this form of kidney disease is given. Of one kidney 
nothing remained but a mere cyst, the size and shape of the original 
organ. This change had resulted from the ureter having been blocked up 
by an almond-shaped calculus, which was impacted close to its opening 
into the bladder. The other kidney was larger than natural. Its sur- 
face was smooth, and evenly mottled with white and pink spots, The 
white patches consisted entirely of tubes filled with fatty matter. There 
were a few cells containing oll, but for the most part the fat was depo- 
sited in very minute globules and granules. Upon section the cones 
were seen to be well defined and of a red colour, lying in a mass of 
pale mottled, cortical substance. Some of the tubes were transparent 
and contained delicate circular epithelial cells without the slightest trace 
‘of fat. The muscular substance of the heart of this patient appeared 
healthy and had not undergone fatty degeneration (L. B. VIIL, p. 75, 
M. B. 491.) 
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The following is an analysis of a mee which contained less than 
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ANALYSIS 14, 
Water KS S Spa 
Solid matter = - 169 
Fatty matter =: 21366 
Animal matter = 13°738 
Fined salts - "796 


EE 


AMYLOID OR WAXY KIDNEY. 67 


Tn another case (E. M., vol. XIL, p. 83), noo grains of the cortex of 
the kidney contained 17 grins of solid matter, 

Below is an analysis of a kidney which was one-third laxger than 
natural, but which was probably undergoing the process of contraction. 
‘The cortical substance was of a light fawn colour and was thickly inter- 
‘Spersed with little nodules of fatty matter. ‘The external surface of the 
Kidney was smooth ; its substance was brittle, but not soft (Lab. B., 
vou I, p 136). 





(OF the so-called Amyloid Waxy or Atvumtnous Dexeneratton.—The 
amyloid or waxlike kidney is pale in every part, more or less translucent, 
often larger than natural and from the cut surface serous fluid may be 
Squeezed, but very little blood escapes from the vessels. ‘The tissue of the 
‘Kidney somewhat resembles that of the amyloid liverin appearance. In- 
deed the liver, kidney, and spleen may beaffected in the same way. The 
Kidney is seldom enlarged in the same degree as the liver which often 
‘weighs as much as eight or nine pounds even in children, Mere traces 
‘of fatty matter are present in organs thus affected, The disease is most 
‘common between the ages of twenty-five and forty-five. It usually comes 
‘on very insidiously, and may not prove fatal for several years. Amyloid 
‘Kidney seems to be connected with that kind of constitution in which 
tubercular affections are prone to manifest themselves under cincum- 
‘Stances different to those which favour the production of amyloid 
disease, Amyloid kidney and liver are sometimes associated with 
phthisis, and commonly with scrofulous and syphilitic caries, 

‘The urine is usually pale, is often passed in considerable quantity, 
‘and is sometimes of high density. It often contains a small quantity of 
albumen, but the amount varies much at different periods of the disease. 
‘Occasionally so large a quantity is present that the ease may be mistaken. 
for one of enlarged fatty kidney. The deposit usually contains numerous 
casts. Ste“ casts" in part IV of this work. 

‘There is emaciation with pallor and often a brownish tinge of the 
skin. Tn these cases the blood is poor and not unusually contains ex- 
cess of white corpuscles, The quantity of blood in the body is small, 
‘and the superficial vessels alter very little in calibre at different times. 
Patients who have long been the subjects of it cannot blush. ‘The heart's 
‘action is usually very feeble. There is marked debility and gradual 
emaciation. Dropsy, slight in extent, usually comes on carly. The de- 
‘bility, pallor of the skin, and pale colour of eieeelich epieey pa 
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upon the small number of red blood corpuscles and the diminished 
activity of oxidation. Patients suffering from this form of disease 
seldom die from uremia, 

‘It is remarkable that in the liver the transparent material, upon which 
the increase in bulk and weight depends, forms a part of the cells them: 
selves, while in the kidney it seems to be deposited chiefly in connection 
with the arterial and capillary walls, The secreting cells are usually much 
reduced in size, but the uriniferous tube is often enlarged, the greater 
part of its cavity being occupied with a transparent material, allied to 
but not identical in composition with the translucent amyloid substance, 
for as Dr. G. Stewart has stated, the material in question does not 
often exhibit the characteristic iodine reaction, although Dr. Dickinson, 
‘on the other hand, asserts that it does so. In short, the diver ced? is 
‘enlarged by the presence of the amyloid matteritself, but the cells in the 
‘uriniferous tubes are for the most part wasted, and much smaller than 
natural. Fatty matter in minute globules is not unfrequently found in 
some of the cells, but its presence is not invariable. Fatty matter is 
also sometimes present in the intertubular tissuc. 

‘The quantity of albuminous material which may be squeezed out ot 
organs affected by this disease is very great, and from this circumstance ~ 
the condition was termed by the older observers “albuminous" or 
“‘serous" liver and kidney. Dr, Budd has remarked that the scrofulous 
liver was most frequently found in young persons who had long suffered 
from scrofulous caries, and that there was some circumstance connected 
with caries “most probably the protracted suppuration resulting from: it,” 
‘that disposed to this peculiar form of disease. Dr. Dickinson not only 
adopts this view, but considers that all cases are to be attributed to the 
removal of certain substances from the system (albumen and alkalies) in 
discharge of pus or more rarely of albumninous matter in the uring, and 
he terms this affection “ depurative” disease of the kidney. 

‘The transparent glistening material to which the increased thick- 
ness of the coats of the arteries and capillaries of the so-called 
amyloid kidney is due, exhibits a peculiar reaction with iodine, 
An aqueous solution of this substance tinges it of a red brown 
colour, while healthy tissue is coloured yellow under the same circum- 
stances, Virchow considered that the glistening matter was closely 
allied to starch, and therefore called it ampoid matter, but further inves- 
tigation has proved that it is quite exceptional to obtain a blue or even 
greenish colour by the action of iodine and sulphuric acid. ‘The mate- 
rial in question cannot be converted into sugar like the amyloid matter 
to be obtained from the healthy liver, and Kekulé has proved that it 
contains much nitrogen, and is more closely allied in composition to 
albumen and fibrine than to a starch of cellulose. Moreover, it has been. 
shown by Friederich, that the amyloid reaction is obtained by testing 
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old decolourised fibrin with iodine and sulphuric acid, and Dr, Dickin- 
son has obtained, by dissolving fibrin in dilute hydrochloric acid, and 
subsequent evaporation, a gelatinous substance, which he terms “de 
‘alkalised fibrin,” which exhibits the reactions of the so-called amyloid 
matter in the kidney (Albuminuria, p. 171). This observer, in fact, 
tegards the so-called waxy or amyloid matter which, as has long been 
well known, exhibits an acid reaction, as fibrin deposited in an insoluble 
form, in consequence of being deprived of the alkali, by which it is 
anlinarily held in solution. By a purely chemical theory of this kind, 
however, neither the formation of such a morbid deposit as this, nor the 
Production of a healthy tissue can be explained. Kiihne and Koudnetf 
‘state that amyloid is not soluble in dilute hydrochloric acid, while 
Dr, Dickinson says that it is dissolved by the acid. ‘This, however, is 
by no means the only fact in connection with this subject upon which 
sathorities differ. Dr. Wilks, in 1855, states that the whole series of cases 
adduced by him, containing ninety-six examples, “ proves indisputably 
that the disease is one implying a long standing and deep-seated 
cachexia," while Dr. Dickinson, writing only one ycar afterwards, says, 
that it is necessary to abandon the view “ that the disease is necessarily 
connected with any especial cachexia or specific diathesis." 

Kiihne and Roudneff (Virchow's Archiv, yol. XXXIII) obtained 
amyloid from the tissues as follows, The texture was first extracted with 
cold water and very dilute acids, and then digested in artificial gastric 
juice for some time at a temperature of 100°. Cholesterin and fats were 
afterwards removed by alcohol and ether. Like the tissues from which 
it has been extracted the reaction of this substance with iodine differs 
much, Sometimes only a brown colour results, in other cases a violet, 
and in some instances with iodine and sulphuric acid a brilliant blue is 
brought out. According to these observers the pure amyloid matter is 
‘pot soluble in dilute acetic, hydrochloric, nitric, or sulphuric acids. 

Amyloid matter is deposited in small proportion in many forms of 
hepatic and renal disease, but J conceive few pathologists would place 
‘these in the same category as undoubted instances of amyloid liver or 
‘Kidney. To the difference of opinion as to what is entitled to be 
das amyloid must be attributed some of the discrepancies in 
s upon the disease. Tn many cases where there is only slight 

of matter exhibiting an amyloid, reaction, this is not the 

‘most important characteristic change. Fatty degeneration 

‘of the secreting structure may kill the patient, and, although 
r of amyloid matter may be detected in the organ, the con- 
‘fs not amyloid kidney. Some of the cases advanced by 

as examples of ‘depurative disease’ would not I think 
uy many as instances of the affection known hitherto as 
‘or lardaceous disease, Dr. Dickingon scems to rely 
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implicitly upon the iodine test, and any kidney which exhibits in places 
the brown colour would be regarded by him as an example of ‘depu- 
tative disease.’ 

If the ‘depurative theory is true there ought, one would think, to 
be some quantitative relation between the purulent discharge and the 
development of the amyloid, but in some cases of waxy liver where the 
organ weighed eight or ten pounds, no history of purulent discharge was 
obtained, and T cannot think that to attribute the disease in these cases 
to albuminuria in any way strengthens the depurative theory. On the 
other hand cases of long continued purulent discharge frequently occur 
without any amyloid degeneration being discovered. To me it seems 
more reasonable to consider the waxy disease, the purilent discharge, 
the disease of bone, or tubercle, where it exists, as the result of some 
cause or condition common to them all, than to look upon the first as 
the consequence of one or other of the latter morbid states. Much 
stronger evidence than has yet been advanced. is I think required to 
justify the conclusion that any disease results from a withdrawal of so 
‘much potash and soda from the system, and that the amyloid deposit is 
of the nature of a ‘residuum,’ Is it probable that the loss of one- 
fifth of the alkalies in an amyloid as compared with a healthy liver 
expresses more than one of the less important points in which the two 
differ? These purely chemical theories of great pathological changes 
are generally very disappointing. Alkalies and foods rich in albumen 
may be given to compensate for the loss of alkali and albumen, but 
such treatment will exert little influence upon true amyloid disease of 
liver or kidney. Dr. Dickinson seems to think that the deposit affects 
the small arteries first. He says “a morbid deposit first appears in the 
walls of small arteries, then penetrates their coats, and subsequently 
infiltrates the neighbouring tissues" (Medico-Chir. Trans. for 1867). 
Dr. Grainger Stewart states that the change commences in che capillaries 
‘of the Malpighian body, and my observations entirely confirm his con- 
clusions, for I have never seen a specimen in which the arteries were 
affected in which also thickened capillaries could not be found, and 
several circumstances lead me to think that the capillaries are invariably 
first affected. 

After amyloid disease is established there must be insufficient oxida- 
tion in all parts of the organism, while at the same time there is 
increased growth of the germinal matter of the blood which is intimately 
concemed in the production of fibrinous material. The state of the liver, 
kidney, and spleen, is of great interest in connection with the fact of 
the reduced quantity of blood and the deficiency of the red blood 
corpuscles in the subjects of this disease. The white blood corpuscles, 
the corpuscles in the lymphatic glands, those in the solitary glands of 
the alimentary canal, and in the Malpighian corpuscles in the spleen 
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are considerably increased in number, and as would be supposed the 
fibrin-like material formed by these closely allied forms of germinal 
matter is much increased in proportion and is deposited in the capillaries, 
and external to them, as well as in the walls of the small arteries, to 
their great detriment. ‘The contractility of their coats is destroyed and 
their channels reduced often to Jess than half the diameter in the healthy 
State. In the vessels of the brain and spinal cord, the mode of deposi- 
tion of the new material may be very successfully studied. The masses 
of germinal matter external to the vessels here exist in great number in 
opie ae ce vnc a oppo by ioe lene ec 
with the lymphatics. The corpuscles gradually produce a quantity of 
@ form of connective tissuc which adds very much to the thickness of the 
arterial wall, while the calibre of the vessel becomes almost obliterated. 
‘These changes may proceed to such an extent that at last the small 
artery may become a mere cord of transparent tissue without any central 
canal Capillaries undergo a similar change. Pl, XII, fig. 65. 

Of the Thickening of tho Walls of the Small Arteries of the Kidney — 
One of the most frequent alterations met with in many forms of chronic 
kidney disease, and constantly present in that particular affection con- 
sidered in the last section, is a thickened state of the arterial walls, 
wrongly termed Aypertrophy. In many cases this has proceeded to such 
an extent that the external diameter of very small arteries equals, or is 
greater than that of the uriniferous tubes. There is much difference of 
Opinion concerning the manner in which the change in question is 

about. Attention was, T think, first drawn to the thickened 
State of the arteries:in discased kidneys by Dr. G. Johnson, in his work 
on kidney diseases. Very recently the same observer * has expressed 
the opinion that this so-called “hypertrophy” of the arterial walls is 
due to the “continued over-action of the small arteries in antagonism to 
the heart” 

‘This theory is not, I think, very satisfactory, for, to say the least, it 
is more probable that in the morbid change in question the action of 
the arterial coats is diminished than that it ix increased, while it is 
most difficult to understand how anything like ever-aation can possibly 
occur, It has, 1 think, been too hastily assumed that the thickening is 
teally hypertrophy of the muscular coats of the arteries. If this thick- 
ening ix to be regarded a8 Aypertrophy, it is unquestionably associated 
with great cAange and degeneration. of the normal tissue, The new 
tissue added is completely destitute of the properties characteristic 
of the healthy structure. It is true that we speak of Ayfertrophy 
of the muscular coat of the intestine and of the bladder, although 
the tissue may have lost all contractile power ; but it is obvious that 
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the word “hypertrophy” is inapplicable, and ought to be restricted 
to those cases in which there is not only increased bulk but an increased 

‘of a tissue without impairment of function. In “ hyper- 
trophy” of the heart and of the muscles of the limbs, there is increased 
formation of healthy muscular tissue, and a corresponding increase of 
‘muscular power; but in the case of these thickened arteries, thickened 
bladder, intestine, &c., there is an increase of substance depending upon 
the formation of an abnormal tissue with impaired action or dos of Acaithy 
function altogether, In the case of the thickened arterial coats there is 
an increased bulk with altered structure, not simply increased bulk 
without change in structure (hypertrophy). Careful observation leads 
‘me to remark in the first place that the muscular fibre cells are much 
Tess distinct than in the normal state. ‘The oval nuclei are to be readily 

and are often increased in size and number, but the 
contractile tissue has degenerated into mere fibrous tissue, which 
possesses no contractile property whatever, Secondly. The connective 
tissue external to the muscular fibre cells is often enormously thickened, 
and all indications of the delicate nerve fibres which ramify in 
this situation in health are lost. Thirdly. The calibre of the small 
arteries is considerably reduced, partly perhaps from deposit taking 
place internal to and amongst the muscular fibre cells,—partly to the 
reduced quantity of blood traversing them, but mainly to the increased 
deposition of new material externally in what was the arcolar coat of 
the vessel. See pl. XIII, figs. 70 to 74 

In the first instance, probably the arterial coats are unduly stretched, 
the muscular fibre cells lose their contractile property, and thickening 
son follows. In many cases where the morbid changes have advanced, 
the calibre of the artery is irregular, as if matter had been deposited 
from the blood upon the lining membrane, figs 73, 74 The con- 
siderable dilatation, which occurs in the first place, permits liquor 
sanguinis with numerous particles of germinal matter to pass through 
the vascular walls. These grow and multiply, and give rise to the 
formation of fibroid tissue, which gradually accumulates until the artery 
is converted into a small tube with almost rigid walls, In this state it 
is incapable of undergoing alterations in diameter, and can no longer 
regulate the supply of blood to the capillaries. 

‘The gradual changes which at length lead to the extreme thickening 
of the arterial walls may be studied in many organs and tissues of the 
body besides the kidney ; but in investigations of this kind great care 
must be taken that a small artery in a state of extreme contraction is 
not mistaken for one with morbidly thickened walls, The vessels of 
the brain and spinal cord, those of the Pia Mater or its extension, as the 
choroid plexuses, are the most favourable. Different arteries may be 
found exhibiting various degrees of change. ‘The so-called pertvascular 
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¢anals ate often seen completely occupied with bodies like white blood 

corpuscles. These spaces become gradually filled up with Gbrous tissue, 

formed by the cells which occupy them, and thus the external coat of 

‘the vessel is enormously thickened. ‘The so-called perivascular spaces 

considered by His and others to be connected with lymphatic vessels, 

are probably but the irregular meshes of the delicate areolar tissue of 

‘the artery, which in health contain serum with a few corpuscles only. 

‘The arrangement permits the vessels of the brain and cord to undergo * 

those great alterations in volume which take place in the perfectly 

healthy state, under different circumstances, without any alteration in 
| the relative position of the casily deranged cells and fibres of the sur- 
| founding nerve tissue occurring. In disease, however, minute masses 
of germinal matter make their way through the vascular walls into these 

Spaces, grow and multiply there in considerable number, and then 

‘endergo change, becoming converted into the so-called compound 

granular fatty corpuscles, or giving rise to fibrous tissue. In cither case 
| the arterial tube undergoes the greatest alterations, and the nutrition of 
nerve tissue is interfered with, 

I haye observed precisely similar changes in the arteries of the 
‘intestinal canal in many cases of chronic disease of the liver; and in 
almost all the cases of cholera which I have examined, the small 
arteries distributed to the small intestines, even of children under three 
years of age, exhibited remarkable thickening, acoompanicd by wasting 
ofthe muscular fibre cells. 

In the thickened arteries of amyloid disease, the new material is 
deposited amongst the muscular fibre cells as well as internal and external 
to them, pl. XII, fig, 65. In some specimens it appears asif the new glis~ 
tening matter had been produced by the nuclei of the contractile cells in 
place of the contractile matter. In the case of the liver cell this amyloid 
” matter is undoubtedly formed instead of the normal formed material of 
‘the liver cell. 

_ In some forms of thickened arteries the change seems to be due to 
thickening, perhaps from infiltration, of the areolar coat external to the 
muscular fibre cells, only. In frogs and newts, which have been some time 
‘im confinement, this change and the wasting of the vascular nerves may 
‘be accurately investigated, and it is not uncommon to meet with vessels 
the walls of which are six or seven times as thick as the channel is wide, 
‘fig. 72. Asthe action of the arteries has been already considered in py 354 
‘itis not necessary to refer to it here. ‘The change under consideration 
| probability a consequence of altered conditions of the capillary 
and altered composition of the blood, The capillaries are 
és much altered in structure, and sometimes their walls are 
e pl XI, fig. Gt. The nerve fibres of the capillaries, 
be destroyed long before the disease has reached the 
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stage represented in many of my drawings. The destruction of the 
peripheral portion of the afferent nerve fibres soon affeets the efferent or 
‘vaso-motor fibres distributed to the arteries, and probably leads to their 
degeneration. Dilatation of the small arteries and infiltration and 
thickening of their coats follow. The altered structure of the small 
arteries may therefore be a consequence of the destruction of the 
afferent nerve fibres distributed to the capillaries and the secreting 
tubes. 

Changes resulting from: Obstruction of the Small Arteries,—Embot- 
Ism.—Little fibrinous masses detached from deposits formed upon some 
part of the lining membrane of the heart or arteries may plug up a small 
branch of the renal artery, and the supply of blood to a certain portion 
of renal tissue being thus cut off, wasting results, Little clots are also 
sometimes formed in the interior of small arteries. I have met with them 
in small arteries in all parts of the body in cholera, and have found them 
in many cases of fever and other conditions. Sometimes from roughness 
consequent upon disease of the delicate lining membrane, fibrin coagu- 
Tates, and thus the vessel is obstructed. Whenever such change occurs 
a circumscribed portion of renal tissue becomes pale, and soon assumes 
ayellowish hue. The tissue is usually firm, and I believe may remain in 
this state for a considerable time, not receiving blood enough to permit it 
to take part in secretion, but, nevertheless, not softening or undergoing 
absorption. Cases have been described by Kirkes, Traube, Virchow, 
and others, It is said these spots break down into debris, and that 
‘occasionally pus is formed. It is quite certain that in the cortex 
‘of the kidney patches of softened tissue are not unfrequently found, 
‘but the evidence which connects these with embolism appears to 
me to be far from conclusive. It might, however, be urged that it 
is only A¢fore these changes had occurred that the only positive 
evidence—the actual demonstration of the plug in the vessel, could be 
obtained. 

Changes in other Tissues in Renal Diseases—I have already 
adverted to certain modifications in the nutritive process, in the 
tissues of the body generally, consequent upon changes in the com- 
position of the blood, induced by kidney disease. In very chronic 
cases there is probably scarcely an organ in the body which retains its 
healthy state, and of persons whose deaths are registered as resulting from 
pneumonia, bronchitis, dropsy, convulsions, various forms of disease of the 
nervous system and other conditions, not a few are really caused by renal 
disease, and the special disease is but a consequence of the primary 
changes in the kidney. Many structural morbid alterations consequent 
upon diseased kidney progress very slowly, and as nearly the whole tissue 
of the organ is affected, its action as a whole is impaired, although it is 
not completely destroyed in any one part. The great nerve centres in 
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particular suffer more or less in every part, so that all nerve phenomena. 
‘are affected to some extent, although usually there is no one complete 
Jocal lesion. 

By minute and careful investigation important changes may be 
demonstrated in every case, but general superficial examination will not 
enable the observer even to distinguish the altered textures from per- 
fectly healthy structure. Recent minute investigation renders it certain 
that most striking and long standing disease existed in many cases in 
which it has been confidently asserted that such and such organs had 
been found ‘ perfectly healthy.’ 

During the course of chronic renal disease there permis} 
evidence of impaired nervous action, both of the cerebro-spinal and 
Banglionic system, but it is the exception to meet with symptoms indi- 
‘cative of serious special nervous lesion till towards the close of the cise. 
In the nerve textures af those who die without any serious derangement 
‘of any one part of the nervous system, important changes are revealed by 
‘Minute microscopic research, and by further investigation the immense 
‘importance of many structural alterations which are now almost entirely 
‘passed over will most certainly be demonstrated. 

Changes in the Metina.—In the course of many forms of chronic 
disease of the kidney, impairment of the sight is not unfrequently met with, 
though in many cases it is so slight as scarcely to attract the patient's 
attention, In some, however, the affection continues to progress until 
there is almost total blindness. The gradual loss of sight depends upon 
‘important structural changes in the vascular and nerve tissues of the 
‘tetina, which are of the utmost interest to the practitioner, because in 
many instances he may ascertain their exact nature, and watch their 
progress during life. The instrument by which we are now able to 
study these changes is the Ophthalmoscope. By its use the physician 
may gain positive information of the highest importance in diagnosing 
the nature of many general disorders of the nervous system, as well as 
purely local changes, in place of those vague guesses which he would 
‘otherwise have to substitute for facts, in arriving at an opinion on the 
nature of the case, 

Tt has not yet been made out in which particular forms of chronic 
renal disease retinal affection is most common ; but it is certainly very 
frequently met with in fatty kidney. The condition is usually con- 
‘sidered to be 2 form of inflammation, and is known to ophthalmologists 
‘as mephritie rdimitis or the retinitis of albuminuria. Liebreich has 
accurately described the changes taking place, and several cases of the 
disease will be found recorded in Mr, Power's new work on the Diseases 

| ey At first the vessels of the retina are seen to be distended 
Eechymoses soon follow, and the hamorrhage takes place, 
eee ame eidiperns mi ‘As the blood is 
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eflused between the nerve-fibrill: a striated appearance results which is 
characteristic, ‘The nerve tismes, according to some, become more or 
less infiltrated with serum, which is a consequence of the congestion. 
At length the retinal tissues pass into a state of fatty degencration. 
Usually the disease progresses very slowly, but in some instances sight 
is almost completely lost in a few weeks. By the ophthalmoscope a 
‘umber of important changes may be demonstrated, and these vary 
according to the stage of the disease. The arteries seem small in con- 
sequence of thickening and alteration of their coats, but the veing are 
‘more tortuous than in the healthy eye and are much enlarged. The capil- 
laries are congested, and nearly always patches of ecchymosis may be 
found. Serum is infiltrated into the substance of the retinal tissue, 
which may be seen to be swollen from cedema around the papilla. In 
more advanced cases, white, yellow, or greyish spots, which gradually 
increase in size and at length coalesce, are found in the neighbourhood 
of the optic disk, the outline of which becomes indistinct, Licbreich 
states that small white points appear at some distance from the nerve, 
and coalesce to form broad white patches. At length a milk white band 
of granular cells is formed around the optic nerve, and this extends out- 
wards in the course of the vessels, Von Griefe has drawn attention to 
little starlike figures, not unfrequently observed around the yellow spot 
in this form of retinal disease. Corpora amylacea have been met with 
amongst the degenerated nerve cells and fibres, In one case examined 
by H. Miiller, the choroidal vessels were much thickened by transparent 
homogeneous material, which refracted the light very strongly, perhaps 
of the nature of the matter now termed amyloid. Numerous spots of 
ecchymosis and collections of cell-like bodies, with numerous oi] globules 
and granules and colloid bodies were also found. Ecchymosis and spots 
of fatty degeneration in the retina are met with in many other diseases, 
and have been observed by M. Galezowski in a peculiar form of inflam- 
mation of the retina, which is occasionally met with in cases of diabetes 
(Compte rendu du Congrés Ophth, de Paris, 1862, p. 110, quoted by 
Mr. Power “ On Diseases of the Eye,” 1867). 

Cancer of the Kiduey.—Cancer may affect one kidney in every 
part, and the organ may attain an enormous size and occupy almost the 
entire abdominal cavity. Such an altered kidney may weigh twelve 
pounds or more. This form of disease occurs more frequently among, 
children than adults. In some cases every cell in the kidney appears 
to be cancer, and all traces of the healthy structure are lost. The 
disease is probably developmental in its nature, and originates at a very 
early period of intrauterine life. It would be difficult, T think, to dis 
tinguish the cells found in certain forms of renal cancer from those 
which compose the developing kidney of health before any structural 
peculiarities had appeared. 


‘Taberele 
this is commonly the case when the disease is secondary, minute rounded 
tubercles are deposited in every part of the substance of the organ, 
Deing wsually most abundant in the cortex, and casily seen on section. 
Tn other cases the deposition of tubercular matter seems to affect the 
mucous membrane of the pelvis and ureter in the first instance. The 


Sy, ese prt mater ars. ‘The ureter remained 


f where an opening was at length made, through which much of 
the pus was discharged. Certain morbid changes in the kidneys of 


OF Cynts In the Kiduey—We have yet much to learn in connection 
with the formation of cysts in the kidney, and it is probable that in this 
organ, as elsewhere, cysts may be produced in many different ways,—as 
for example, by the bulging of tubes above the situation of an obstruc- 
tion, —by the growing out of diverticula from the tubes;—by changes in 


that cysts may be formed by the growth of a single cell. 
‘The walls of cysts in the kidney differ much. They may be very 
s and transparent, or composed of firm and thick fibrous tissue, and 
eases they are hard and bony. ‘The lining membrane may be 
very slightly or very highly vascular, smooth upon the internal surface 
‘of covered with a soft spongy tissue like that of an ordinary mucous 
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membrane. The cysts may be very numerous, and in close contact, or 
there may be more or less ordinary healthy renal tissue between them. 

‘The production of cysts has by many been attributed to the con- 
striction of the tubes at intervals, produced by the contraction of lymph 
effused in the matrix, or to hypertrophy and subsequent contraction of 
this tissue; but, as I have endeavoured to show in p. 54, it is very 
improbable that any form of kidney disease is due to any active change 
‘whatever in the intertubular tissue, while the fact of the production of 
cysts, during intrauterine life when scarcely any intertubular matrix 
exists, proves that at any rate cysts may be developed, and to an enor 
‘mous extent, under circumstances which render such an explanation of 
their formation untenable. 

A good example of congenital cystic disease is represented in pl. 
XIV. For the engraving of this specimen I am indebted to Dr. 
Jardine Murray, of Brighton, who gives the following extract from his 
“notes of the case. 

“J. J., aged twenty, has never previously had a child or miscarriage. 
Labour tedious ; after the head and arms had been expelled, the greatly 
enlarged abdomen of the child remained firmly impacted within the 
maternal passages, and considerable extractive force had to be employed 
in order to remove the mass. Patient recovered without a bad symptom. 
Child still-born, full-grown, female, It is the subject of several malforma- 
tions, ‘There is what may properly be regarded as spina bifida of the 
occiput, arising from deficiency of the occipital bone. On each hand 
there is an additional finger, but without any additional metacarpal bone. 
"There is fissure of the soft palate, A fleshy tumour is attached to the 
margin of the tongue, But the most remarkable feature of this case is 
the enormous size of the abdomen, caused by cystic disease of the 
kidneys. Both kidneys are affected in a manner precisely similar, and 
they are of equal size, ‘The right kidney, being carefully dissected 
from its position, is found to have its vessels and ureter quite normal in 
size and appearance. The peritoneal covering and the fibrous coat are 
readily separated from the uniformly smooth external surface of the ongan. 
‘This kidney weighed 13 02. 6 dra. 2 scru. On making a clear section, 
the whole substance seems to consist of pearly cysts containing serous 
fluid. ‘The cysts vary somewhat in size, the average being that of a pea. 
Other viscera healthy: bladder empty.” 

“ Whatever the special pathology of these renal cysts may be—and 
to discuss the subject here would be out of place—there can be no 
question that they are consequent on intrauterine disease of the foetus 5 
and the tumour on the tongue has doubtless a like origin. The spina 
bifida of the occiput and the cleft palate are admitted defects of forma- 
tion. ‘The redundant fingers and the enormously increased growth of 
the kidneys are also interesting, as they show that defective develop 
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‘ment of one portion of the body in the faetus is sometimes. 
by excess of development or by increased growth of other parts." 

‘Dr. Murray expresses the opinion that these cysts are the result of 
intrauterine disease of the foetus. Curious saceuli in the lower lip are 
attributed by him to the same cause, and it is remarkable that in the 
same subjects, the results of arrested development, such as hare-lip, 
cleft palate, and spina bifida, were also observed. See Contributions to 
Teratology, by J. Jardine Murray, F.R.CS.E. Brighton, British and 
Foreign Med. Chir. Review, No. LII, October, 1860, p. 502. 

Johnson considers that cysts in the kidney arise from obstruction of 
the tubes. Virchow is of the same opinion, and considers that inflamma- 
tion of the straight portion of the tubes may occur during intrauterine 
life, and end in obliteration of the cavity of the tube at this situation, 
and the formation of a cyst above, If the obstruction occur near the 
Malpighian body, the vessels may waste, and the capsule become dilated 
and converted into a cyst. 

gaia caasesas nou kc cul Bidneya. A few small ones are 
‘not unfrequently mer with in organs which in other respects are per- 
fectly healthy, but if the cysts are numerous or of large size, they may 
seriously injure the kidney by pressing upon or stretching the secreting 
‘structure and thus give rise to its wasting and destruction. 

‘The cysts are perfectly closed and are seldom found to communicate 
with one another. The contents consist of scrous fluid which varies 
‘much in composition in different cases and in different cysts in the same 
Kidsey. Sometimes a mere trace of albumen is present, but I haveseen 
specimens in which the contents of the cysts were very viscid and almost 

becoming perfectly solid upon the application of heat, 

Granular cells are usually suspended in the fluid, and sometimes are so 
‘Hamerons as togive it a brown grumous character. I have found casts 
‘of the tubes in many of these cysts, proving that although no openings 
could be discerned, they must at one time have communicated with the 
interior of the tubes, Crystals of cholesterine are not unfrequently met 
with, Simon thought that cysts commonly originated from the enlarge. 
‘meat of a single epithelial cell, but it is doubiful if this theory ean be 
applied to cyst-formation generally. ‘That cysts may result from obstruc- 
tion of a uriniferous tube and dilatation has been proved in some 
instances in which crystals have been discovered impacted in the tube 
aa little below the point at which the commencing dilatation was observed 
‘Qaekett was of opinion that cysts generally resulted from changes in the 
f body, and it is very likely that in some instances this expla- 
tion is correct, but I lo not think it is the most common mode of eyst- 
formation. In some instances single cysts may result from the wasting 
cand softening of a portion of renal tissue, in which case the cysts may 
“be regarded as iafertutwlar. Cysts in the liver and some other organs 
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‘unquestionably originate in this manner. It is probable that in many of 
the cases in which the cysts are found in the adult kidney, they have 
existed for a long time before death occurred, and were perhaps con- 
genital. Ordinarily, cysts give rise to no symptoms, and there is no 
‘means of diagnosing their existence during life. 

Rupture of the Kidney—Among rare accidents is injury to the 
kidney causing laceration or rupture of its tissue, It need scarcely be 
remarked that if the injury is extensive the result will almost certainly 
be fatal, but there are cases on record in which there is every reason to 
think the texture had been lacerated, and the injury afterwards com- 
pletely repaired. One of these will be referred to when the subject of 
Heamaturia is discussed. 


ON THE TREATMENT OF DISEASES OF THE KIDNEY. 


‘To distinguish those cases of renal disease which it is possible to 
relieve or cure, or which may be restored to health by remedial measures, 
from those which are absolutely incurable,—and among the latter to 
distinguish those which will be rapidly fatal, from those which are likely to 
become very chronic and last formany years,—are very important objects 
which the practitioner has in view in undertaking the careful and minute 
study of renal physiology and pathology. 

‘Those who are familiar with this class of diseases know that cases 
have been newllessly condemned which have made complete and rapid 
recoveries; while on the other hand persons suffering from certain 
serious and fatal forms of the disease in which there were no observable 
general symptoms, who have scarcely believed themselves to be out of 
health and have even been recently accepted by Insurance Offices as 
perfectly healthy lives, have nevertheless succumbed within a few wecks, 
‘The diagnosis between slight and serious maladies of many kinds, 
although still very uncertain, is, thanks to modem investigation, becom» 
ing more and more clear, and even in the case of renal diseases which 
in their course and progress are among the most uncertain with which 
the practitioner has to deal, something approaching precision, as re- 
gards prognosis as well as diagnosis is attainable in an increasing number 
of instances, So slight are the general symptoms in some of the most 
grave cases that it is not unfrequently difficult to persuade the patient 
there is anything really wrong, and his life becomes very much shortened 
from want of ordinary care on his own part, although the practitioner 
may be acquainted with the exact state of things and have ascertained 
the particular form of the disease with almost as much certainty as if it had 
been possible for him to see the diseased organs themselves. Observation 
and experience have shown that by judicious management, cases which 
some years ago would have been considered among the least hopeful, 
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may be kept alive for 2 considerable time, or may be restored to com- 
parative health, even for many years. 

Tr is obvious that the changes taking place in the kidney can only be 
‘influenced by remedial measures in two ways. Through alterations 
‘effected in the composition of the blood, by air, food or medicine ; or by 

_ olives 


fibres distributed upon the external cutaneous surface, or upon the 
‘mucous membrane of the intestine. 

Acute @isease—The broad principle to be acted upon in the 
treatment of acute affections of the kidney is to relieve the renal organs 
as much as possible of their work for a certain time—in short to allow 
them to rest, while we endeavour to excite the skin, the bowels, and 
perhaps the lungs to perform for a time the work which it is the duty of 
the kidney ordinarily to discharge, And of course when in the case of 
‘acute disease there is reason to believe that the bowels are overloaded 
‘or that the quantity of excrcementitious substances has accumulated in 
the blood in undue proportion, or that the proportion of blood in 
the system is greater than is advantageous to the economy, it will be 
‘still more necessiry to act upon the principle above referred to. 
Blood letting, free purgation, the administration of sudorifics, and the 
application of heat to the cutancous surface may be adopted. Cupping 
‘over the loins is also an excellent remedy. 

Bleeding bas been recommended in acute inflammation of the kidney, 
but it is only necessary in very exceptional cases. If blood is to be 
taken, cupping over the loins should as a general rule be resorted to, 
‘but in most cases dry cupping will be sufficient to relieve the congestion 
of the kidneys, In children, especially if there is lumbar pain, dry 
‘cupping, or the application of a mustard poultice sometimes gives much 
‘telief, but no blood should be taken.* 

Free purgation should be excited by castor oll, colocynth, jalap (palv. 

o.), scammony, gamboge, elaterium, or other vegetable purgative, 
it mercurial preparations should be avoided in all forms of kidney 
disease, as mercury is very liable to excite salivation, and sometimes 
sloughing results from its exhibition, even in very small doses, in renal 


diseases, 

‘Sweating is to be encouraged by the application of external warmth 
‘which is the best and most effectual method of exciting rapid diaphoresis. 
‘The patient may be well covered with blankets or eider down coverlets, 
and placed near the fire. The ordinary warm bath or the vapour bath 
‘may be wsed with the same object, ut hot dry air is preferable. + 

Hetair Baths —The hovair bath is a valuable remedy in many forms 
of renal disease accompanied with dropsy, and even patients who appear 

oR mmitard Leaves are excellent and can be applied most easily, Depot, 
rt Covent Garden, 
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to be very weak, often bear free sweating well. ‘The patient should, 
however, always be carefully watched, and if faintness comes on, a litle 
ammonia or brandy should be given, and the bath suspended, 

‘There is often some difficulty in administering the hot-air bath satis- 
factorily. The simplest apparatus consists of a wicker frame, like a 
half cylinder, which is placed over the parient and then covered with 
Blankets, the head being Ieft out, The lower end is closed with a piece 
of wood having an opening into which a tin or iron pipe made without 
soldering, and about two inches in diameter, is made to fit. The lower 
end of this pipe is placed over @ large spirit lamp or ring gas burner. 
‘The heated air passes up, and in this way profuse sweating may be 
induced very soon. An excellent form of hot-air bath has been lately 
introduced by Dr. Joseph Rogers, medical officer of the Strand Union, 
aind described by him in the British Medical Journal for November 16, 
4867. It is made by Messrs, Addis, ironmongers, of 6, Leicesterstreet, 
Leicester-aquare. My friend Surgeon-Major Wyatt, has also for some 
time been engaged. in devising a convenient form of hot-air bath. ‘The 
description of his arrangement is not yet published in a complete form. 

‘The structure of the hood for the lamp will be understood by 
reference to the figure below, The apparatus may be used for simple 
hot air or vapour, or for air or vapour impregnated with various 
volatile substances. For the latter a diaphragm plate has been placed 
abovethe lamp. The following description is in Mr. Wyatt's own words. 

“The upper end of the pipe is covered with thick felt and perforated, 
$0 as to allow of the lateral escape of the hot air or vapour, when it is 





a, End of tube perforated and 
covered with felt. 

4, Loose perforated disph- 

ragm upon which either a 

small dish for fumigating 

materials ora yessel to con- 
tain water can be placed, 

Sliding door to which ix 

attached the spirit lamp and 

catinguisher. 

@, Spirit lamp. 

 Entinguisher, 

J, Vewel 16 contain water 
which may be placed upon 
the diaphragm, & 

f& Dish to hold calomel or 
other substance for fumigas 


tion, 








by the hot air alone, and then to place the material for sublimation in 

the dish on the diaphragm : the vapour soon begins to ascend, and is 

aol ig ee lapel pdlanatae Heceorlaeg 

for absorption. And when for special reasons inunetion by 

mercury is deemed necessury, the absorption of the mineral is much 
assisted by the employment twice in the week of the simple hot air. 

‘The craille is made of wood and iron in sections, being contrived for 

packing and portability, and of little weight. T may remark in conclu: 

at independently of any consideration of a medical character, all 

r and comforts of a Turkish bath can be well procured 

‘by this simple domestic contrivance, with the use subsequently of the 

‘hot and tepid water arranged by the bedside in a common slipper bath.” 

This apparatus was made under Mr. Wyatt's supervision by Mr, Nettle 

ton, ironmonger, Sloane-square, Chelsea, who will supply the whole com- 
plete in box, weighing in all 14 Ibs, for the sum of three pounds. 

Steeating may also be promoted by the solution of acetate or citrate of 

“ammonia, or the granulated efferyescing citrate of magnesia may be given, 

and is a most pleasant remedy, Small quantities of ipecacuanha may 

be prescribed with the same object, but no preparation of opium must 

ee ee 

‘especially if there is any tendency to coma. 

2 A patient suffering from acute inflammation of the kidney 

| be restricted to slop diet. Beef tea and milk may be given 

z0t in too large quantities at first as it is not desirable to encourage 

Pr secretion of urine immediately. A day or two after the 

ss of the attack, diluents act very favourably. The 

P then take plenty of weak beef tea or broth or even 

__A drink composed of two drachms of bitartrate of 

e pint of water, flavoured with lemon and a little sugar, will 






to act upon principles arrived at from a careful 
physiology of the gland and a knowledge of the morbid 
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changes which occur in it, and which react upon almost all the pheno- _ 
‘mena going on in the bedy. It is obvious that the morbid action of the 
kidney can only be influenced through the blood, and as there is no hope 
of producing immediate improvement it is desirable that in adopting a 
plan of treatment the right one should be selected in the first instance, 
more especially as it has been proved that judicious interference during the 
early stages of many chronic renal diseases is productive of the greatest 
benefit to the patient, and, by careful management, the progress of some 
structural changes, which cannot be altogether prevented or cured may be 
retarded, and the patient's life considerably prolonged. Nay, 1 feel 
almost sure that, in certain instances, with judicious management 

a patient may live for twenty or five and twenty years, although afflicted 
with incurable renal disease. It is of the utmost importance that the 
practitioner should make the patient distinetly understand the conditions 
which favour or tend to retard the progress of his malady, He who is 
the subject of a chronic renal affection is in constant jeopardy, and even 
a violent cold may cut short his life in ‘a comparatively short period of 
time. If-such a person gets an attack of pneumonia, or bronchitis, or 
pleurisy, it will probably be fatal. He would probably succumb to an 
attack of fever; and an injury from which a healthy person woukl recover 
without an untoward symptom might prove fatal to him. It need scarcely 
be said that such a life is not insurable on any terms ; but, nevertheless, 
some patients attain a good old age in spite of disease of the kidney. 

T have seen several cases of young persons who habitually passed 
traces of albumen in the urine, Slight albuminuria has continued 
for several years and has then passed off, while at the same time the 
general health and nutrition much improved. Some of these cases 
certainly recover entirely, and T know of one instance in which the 
patient reached the age of fifty without any recurrence of the malady. 
Kidney diseases have not yet been carefully studied for a sufficient 
Jength of time to enable us to form an opinion as to the probability of the 
occurrence of such a favourable result in each particular case, but there 
are instances in which this may be done. 

Warm Clothing.—The observations already made will have led the 
reader to conclude that in my opinion not much benefit is likely to 
result in these cases from mere physic giving; while the greatest 
improvement is frequently observed after the patient has been placed 
for a few weeks or months under judicious management. Good air, 
and plenty of it, is most important. During the winter, patients who are 
‘compelled to remain in England should reside on the south coast. It 
is important that the clothing should be warm, and in all cases 
woollen or wash leather should be worn next the skin. Shetland wool 
garments, socks, &c,, of every kind, for summer and winter wear, may 
be obtained at Standen and Co,'s Shetland warchouse, Jermyn-street, 
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St James. ‘Some consider a suit of wash leather more efficient than 
flannel for persons who suffer much from cold and sudden changes of 
temperature, but it is not so pleasant to wear and is far more expensive. 

_ Sea Air.—In chronic renal disease the greatest benefit often results 
from sea air, and 1 believe life is often prolonged by wintering in Pisa, 
Rome, Naples, Cannes, Madcira, Egypt, Torquay, the south of the Isle 
of Wight, or St. Leonards, or Boumemouth. Patients suffering from this 
class of diseases require plenty of air, and during the winter it is very 
important that they should live in a climate where they can be out of 
doors for several hours on most days and get as much sun as possible. 
A sea voyage is often of the greatest advantage, and, although the disease 
may not be entirely cured, the general health is much improved and the 
‘morbid changes may cease to progress. ‘The journcy to Australia or New 
Zealand and back seems to have conferred lasting benefit in many cases, 

‘The diet should be generous and good, but simple. There is I 
think little doubt, that many persons comfortably off, healthy as well as 
‘sick, take far more food, especially in the shape of meat, than is required 
for the perfect performance of the work of their organism of than is: con: 
ducive to 2 thoroughly healthy and vigorous state of body. Indeed it 
is probable that excessive eating is as frequently the cause of hepatic 
and renal disease, as excessive drinking. A large proportion of excess of 
meat taken passes off from the body in the form of urea and other urinary 
‘constituents, which it is the special work of the kidney to remove from 
the blood. Ik is obviously of the utmost importanee to relieve the 
kidneys of at Icast this unnecessary and useless work in cases in which 
they are diseased, when their working power is seriously impaired. The 
dict should therefore be carefully regulated, so that while the organism 
is well supplicd with the full amount of nutrient materials which it 
requires, a useless excess which would still further damage the diseased 
‘organs is carefully avoided. 1 have often noticed that patients suffering 
trom chronic renal affections bear cod liver oil, and a diet containing a 
Jager amount of fatty and starchy matters in proportion to the meat, 
than is usually taken by persons-in health. Fat bacon may be recom: 
mended, and glycerine or the pancreatic emulsion where cod liver oil 
‘amnot be taken. Provided the lungs and the liver be sound, it is easy 
fo understand how the paticnt might progress favourably upon such a 
Serena seca ara $0, the Kidnevs. 

In tthis class of diseases the blood is often poor, and the digestion 
weak, andl the condition of the patient is often wonderfully benefited by 
femedies which improve the state of the blood, and act upon digestion. 
Indeed, in most cases of chronic disease of the liver or kidney, we 
r ‘to improve the action of the stomach, rather than to in- 

‘implicated, for as I have already remarked, we have no 
(of acting upon them, except indirectly through the blood. ‘The 
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Preparation of Pepsin.—The mucous membrane of a perfeetly fresh 
Pig's stomach is carefully dissected from the muscular coat, and placed 


the back of a knife, or with an ivory paper-knife, the surface is scraped 
very hard, in order to press the glands and squeeze out their contents. 
‘The viscid mucus thus obtained contains the pure gastric juice, with 
much epithelium from the glands and surface of the mucous membrane. 
Itis spread out upon a piece of glass, so as to forma very thin layer, which 
is dried at a temperature of 100° over hot water, or in vacuo over sul- 
phuric acid. When dry it is scraped from the glass, powdered, and kept in 
‘@ stoppered bottle. A good digestive fluid may be made as follows :-— 





Of the powder... =. — 5 grains. 
Strong hydrochloric acid ~ 8arops, 
Waker eae 6 ounces, 


‘The fluid may be filtered easily, and forms a perfectly clear solution, 
very convenient for experiments on artificial digestion, or as a medicine, 
‘The pepsin may be taken in doses of from three to five grains, made 
into a pill with a little glycerine, and taken about twenty minutes before 
a meal, with ten drops of dilute hydrochloric acid ina wineylassful of 
water, or infusion of quassia ; or the powder may be mixed with the salt 
taken with the meals, or sprinkled upon the meat or on bread and batter 
as it is tasteless and inodorous. Fight tenths of a grain dissolve 100 
grains of white of egg. 
Pepsin is made from the pig’s stomach by Messrs, Bullock and 
Reynolds, of 3, Hanover Street, Hanoyer Square. 


= 
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| Stimudants—With reference to stimulants, some have advised that 
these should be altogether withheld, on the ground that stimulants, 
especially spirits, provoke chronic renal diseases. But it need scarcely 
‘Desaid that thisargumentcannot be employed against the use of stimulants 
altogether. There are some persons who actually require a little stimu- 
Mant for the due performance of the digestive process, and, as is well 
known, thete are many forms of dyspepsia which may be completely 
cured by the administration of a stimulant, or by changing the kind of 
stimulant which the patient has been in the habit of taking. Light 
‘wines of the Claret and Burgundy class often do good, but I have fre 
quently given, with the greatest advantage, from two to five or six ounces 
‘of brandy or whisky in certain forms of chronic renal disease. Although 
‘many forms of renal disease are duc to drink it must not be supposed that 
‘stimulants are in all cases inadmissible. Life may be much prolonged in 
‘some eases by the judicious administration of stimulants. Some time since 
1 bad a man under my care suffering from fatty and contracting kidney 
with excessive dropsy, who appeared almost to be kept alive by brandy. 
For six months this man's urine contained half its bulk of albumen. 
He was frequently delirious, but was so exhausted that we thought it 
‘ight to give stimulants. Immediate benefit followed, and the stimulants 
were continued. He lived to our great surprise more than four months, 
‘znd I feel confident that his life was prolonged for several months by 
brandy. Sometimes we gave as much as eight ounces of brandy in four 
‘and twenty hours, but usually from four to six ounces. 

| Counter Irritation, — There is, 1 think, little doubt that the action of 
the kidney is affected by counter irritants, and, as is well known, the 
afferent nerve fibres distributed to the skin influence the state of the 
vessels distributed to an organ beneath by reflex action, Blisters, mus- 
‘tard, turpentine, dry cupping over the region of the kidney, probably act 
in this manner. 


Bleeding is seldom desirable in chronic renal disease. The quantity 
‘of blood in the body gradually becomes much reduced and in many 
chronic diseases of the kidney is below that required by the organism. 
Hf there is hemorrhage from the kidney we should endeavour to check 
‘itby the administration of tincture of perchloride of iron, gallic acid ia 
ten or twenty griin doses two or three times a day, by tannin, or 


nourished burly man is more likely to die quickly from renal 
‘disease than a thin person. If the patient be very stout, appearing to be 
in made health, florid, full blooded when the attack first appears, and 
especially when dropsy comes on early and is considerable, with nausea, 
some dyspnoea, quick pulse and irritable weak heart, but without any 
‘evidence of the attack being acute, the prognosis is bad, and the case is 
likely to terminate fatally in a short time. Such cases often end in 
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epileptic renal coma, or uremia. If, haweyer, the dropsy is only slight, 
and the patient begins to cmaciate and grow pale in consequence of the 
quantity of blood being reduced, he may get into a state in which the 
disease progresses very slowly, and he may, with care, be kept alive for 
many years, The reader would perhaps conclude that if a full blooded 
patient were bled it would be to his advantage, but such patients do 
not bear large bleedings, as is proved by the circumstance that rapid 
prostration and death soon follow a violent attack of haemorrhage from 
the bowels or lungs when it occurs in such a case. Sometimes, however, 
moderate hamorrhage from the nose seems to do good, or at any rate 
improvement which was observed has been attributed to this circum- 
stance. So that I am by no means certain that advantage would not 
result from oft repeated moderate bleedings in well sclected cases, 
although I am unable to speak from actual experience. Such a plan of 
treatment, if carried out, should be tried cautiously, and the patient 
most carefully watched. 5 

Medicine —The appropriate remedies will, in many cases, at once 
‘suggest themselves to the mind of the practitioner. Iron, various bitter 
tinctures and infusions, the mineral acids, and many remedies included 
in the class of tonics may be employed. 1 will not venture strongly to 
recommend one particular remedy of the class in preference to others, 
but in my own practice I am in the habit of preseribing principally the 
tineture of perchloride of iron and infusion of quassia. I find the 
remedy very useful. Mercury, even if given in very small doses, in 
chronic renal disease often causes profuse salivation, and sometimes 
extensive sloughing dangerous to life results. 

Digitalis is a remedy which acts favourably as a diuretic in some 
cases of renal disease, and has been very largely prescribed by some 
physicians, The infusion or the powder may be given. The former 
is by far the most efficacious, and in some cases increases the quantity 
of water secreted without irritating the kidney. Many diuretics do not 
act disadvantageously in some forms of renal disease, and I think life 
is sometimes prolonged by their use, As a general rule, irritating sub- 
‘stances, such as cantharides, should be avoided, but citrates, acetates, 
tartrates, and nitrates of potash may be given. 

Pericarditis in Renal Disease—Pericarditis is a very common com- 
Plication of chronic renal disease. It is probably due to the altered 
state of the blood and its increased tendency to form fibrinous deposits. 
‘The affection does not usually occur until the patient has become 
very weak. This form of pericarditis may be treated by the application 
of external warmth, fomentation or a linseed meal poultice, or moderate 
counter irritation ; but leeches are scarcely ever necessary, and bleeding 
‘or lowering remedies would only hasten death. ‘The affection is seldom 
accompanied by much effusion of serum, and in most. cases the 
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(pericarditis may be allowed to run its course, It usually progresses 
‘very slowly, and it is better not to adopt any very active measures. 
Uremia—In blood poisoning, occurring in the course of renal 
disease or when there appears any tendency to this condition, we must 
never give sedatives. A very little opium may destroy life in chronic 
renal affections. ‘The treatment that must be adopted is free purgation 
and the administration of sudorifics, and where there is reason to think 
the kidneys will respond, diuretics, such as certain tartrates, citrates, 
‘acetates, carbonates, or nitrates ; but irritating diuretics, such as cantha~ 
tides, juniper, and the infasion of broom should not be given. Renal 
coma may often be kept off fora long time by the frequent use of the 
bobair bath, p. 82. Many patients bear very free sweating every 
day and experience the greatest relief. Headache and nausea often 
more serious symptoms of blood poisoning, and should 
always be looked for. Sudorifics and purgatives should be given freely 
and continued until the symptoms haye passed off. In cases in which 
the strength is not much reduced eluterium may be given in doses of the 
fourth of a grain, repeated if necessary. This drug sometimes acts 
very satisfactorily, but it should be used with great care. Patients 
‘exhibiting any tendency to uremia require most careful watching, and 
‘ought to be seen at least twice during each twenty-four hours. When 
vomiting occurs, it may sometimes be relieved by small doses of creosote, 
hydrocyanic acid, and carbonate of soda, or small quantities of ice, 
Anasarce—\n cases in which the anasarca becomes considerable, 
and the skin is stretched and brawny, the tension must be relieved ; but 
a moderate degree of anasarca often passes off without requiring any 
special treatment. Acupuncture may be performed by any sharp-pointed 
‘instrument, but experience has fully proved that the punctures made 
| by a common sewing needle seldom become inflamed and are rarely 
followed by erysipelas; and although such slight orifices often heal up very 
quickly, fresh ones may be made as often as may be necessary, In 
‘many cases the areolar tissue of the scrotum and penis becomes 
enormously distended with fluid. Punetures with an ordinary needle 
give great relief and seldom occasion trouble. Bat at a later period of 
the case I have 90 often seen erysipelas or very troublesome sloughing 
sores follow incitiows in the skin that I never now resort to them in 
renal dropsy, In certain cases of cardiac dropsy, however, incisions 
“about an inch in length near the inner ancle sometimes answer most 
satisfactorily, and give very great relief within a few hours, 
“Further observations on treatment will be found under “Treatment 
Sef Albuminuria.” 
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PART IT. 
OF HEALTHY URINE AND ITS EXAMINATION. 


CHEMICAL AND MICROSCOPICAL APPARATUS—OF VOLUMETRIC ANALYSES 
TNE GENERAL CHARACTERS, QUANTITY, AND COMPOSITION OF 
HEALTHY URINE—CONSTITUENTS OF MEALTHY URINE. 


For the clinical investigation of urine the practitioner requires certain 
reagents and apparatus for performing chemical analysis, as well as 
instruments and apparatus for the microscopical examination of the 
salts obtained from the urine and urinary deposits. It is desirable he 
should familiarise himself with the use of these as soon as possible, and 
in order to do so he should in the first place study the characters of 
healthy urine. Systematic tables which will be very useful for self 
teaching will be found at the end of the present volume. The process 
of volumetric analysis is given on page 99. 

‘Nete-took—The result of every observation should be carefully 
entered in a mofe-dvoe at the time it is made; and it is often of the 
greatest importance to make a sketch of the microscopical characters of 
a deposit, and to append a careful but short description of the specimen 
at the time the drawing is made, as well as notes of the case from which 
the urine was obtained. (On drawing and measuring objects, see * The 
Microscope in its Application to Practical Medicine,” or “How to 
Work with the Microscope ;" refer also to p. 97, and to pl. If, fig. 26, 
of the present Work.) 

Now suppose a specimen of urine brought for examination ; how is 
the investigation to be commenced ? What are the first points which 
should attract notice? In what order should they be observed? And 
how is the nature of the constituents which are dissolved in the fluid, 
or which form a visible deposit, to be aacertained 2 Seep. 115. 

‘The perfectly fresh urine should be poured into a conical glass 
vessel, pls. of Apparatus, 1, Il, figs. 1, 15. If any deposit is formed, 
it must be subjected to examination in the microscope, and certain 
chemical reagents must be applied. ‘The characters of some urinary 
deposits vary much according to the time they have been allowed to 
stand in the urine, and some do not make their appearance till six or 
more hours after the urine has been passed. 

I shall now refer briefly to those instruments and pieces of apparatus I 





TESTS FOR ANALYSIS. oo 


have found most necessary, inexpensive, and usefel. ‘These can be 
readily obtained of most instrument makers. 


‘TESTS AND CHEMICAL APPARATUS 


‘Testa—The principal reagents required for qualitative and quanti 
tative analysis of the urine are enumerated below. They should be 
Kept in stoppered bottles, of from two to four ounces’ capacity. The 
‘streagth of the solution required varics somewhat in different test solu- 
tions; but from ten to fifty grains of the salts may be dissolved in each 
ounce of distilled water. Distilled water should be kept in a quart 
bottle ; and it will be convenient to keep one of the wash-bottles repre- 
sented in fig. 10, pl, II, also filled with distilled water, 





‘Pebling’s Sotution—For made of preparation, see the section on the 
Examination of Diabetic Urine. 


Balance and Weighta—A very efficient balance, which weighs to the 
4-seth of a grain, and bears 1,000 grains in each scale, and is adapted 
for the quantitative examination of urine and other animal fluids and 
solids, may be obtained of Mr, Becker, of the firm of Elliott Brothers, 
‘Strand, for the sum of £3, It is desirable to be provided with gramme, 
and also with grain weights. ‘These are furnished with the scales. 
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‘restatunes, of various sizes, will be required. The observer should 
also be furnished with a rack and drainer. 

‘Test-tube Holder—A very simple form is represented in pl. I, 
fig. 2. 

Smal metort Stand, as seen in pl. J, fig. 8; or attached to the 
spiritlamp, as in fig. 1. 

‘Tripods and Wire Triamgtes, for supporting platinwm expsules or 
foil, while the organic matter is being burned off. 

Spiritatamp.—The ordinary glass spirit lamp is the most convenient 
form, 

Small Platinum Capsule and Platinum Folt—aA capsule about two 
inches in diameter will be large enough. ‘This can be purchased for 
123. or 14s. It should be exposed to the clear smokeless flame of a 
spirit lamp, or to that obtained by burning coal gas mixed with air, as 
‘it issues through fine wire gauze, or from a small conical tube placed 
over the gas bummer. Care must be taken that no lead or pewter comes 
into contact with the platinum when heated, or it will be instantly 
destroyed. 

‘Water-path.—A very simple form of waterbath is represented in 
pl I, fig. 95 ora small saucepan may be used. But when the obser= 
ver desires to make many careful analyses of urine, he should be 
provided with a large water-bath, so that four or five basins may be 
placed over it at one time. Several rings, of various sizes, cut out of 
thin sheet copper, will be required to support basins of different sizes 
over the water-bath, A little hot-water drying-oven is necessary for 
careful quantitative determinations. The injecting-can (“The Micro- 
scope in Medicine.” or “How to Work with the Microscope,”) also 
forms a most convenient water-bath. 

‘The porcelain basins with residues, which have been dried over the 
water-bath, should be allowed to cool before being weighed. The 
observer will find it useful to have two or three glass shades, about 
9 inches in diameter, with shallow glass dishes, for containing strong 
sulphuric acid, about four or five inches in diameter, Upon the glass 
dish about half filled with the sulphuric acid, is placed a plece of wire 
gauze, or perforated zinc, to support the basins. In this manner the 
residues may be allowed to cool, without absorbing water, and they 
may be kept dry for some time, if requisite, 

‘Two or Three Nests of Beakers.” 

Conical Glasses, of the form represented in pl. IT, fig. 13, or in 
pl. I, fig. s, The former combines the glass for the urinometer with a 
conical glass for collecting urinary deposits, ‘This is a most useful form 
of conical glass. It was devised by Dr. Budd. 


* Gite and porcelain apparatus may be obtained of Mears, Powel, of the 
Whiterians Glass Works, or they will be furnished by the instrument makers 
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Porcelain Evaporating-basins, of various sizes, from cight ounces to 
half an ounce capacity, 

‘Wash-dowue, for washing precipitates on filters, ph 1, fig. 5. 

Glass Punnets, of various sizes, 

Filtering-paper, which can be purchased of the instrument makers, 
‘or of most stationers, under the name of white blotting paper. The 
mode of folding filtcting-papers is represented in pl. I, fig. 6, 
or they may be purchased, ready cut in circles, of the operative 
chemists. 


‘Class Measures —C(One pint measure, one 4-ounce, one r-ounce, 
4,00¢-grain measure, cubic inch measure. ‘The cubic centimeter mea- 
sures are described in page 99, under “The Volumetric Analysis of 
Urine.” 

Stirriag-roas—These are made of ordinary glass rod, rounded at 
each end in the blow-pipe flame ; or of pieces of glass tube, the ends 
of which are drawn off and closed in the flame of the spirit-lamp or 
‘Dlowpipe. 

‘Testepavera—Bluc litmus and reddened litmus. 

‘Thermometer. 

Blowpipe—An ordinary gas-fitter’s blowpipe, which costs 6¢, 
answers every purpose. 

Pipeties, of two or three sizes. 

Urinomoters—sSpecitic Gravity Bottles, for taking the specific gravity of 
urine. The specific gravity of a fluid is obtained most correctly by ascer- 
taining the weight of equal bulks of the fluid to be examined, and distilled 
water. For this purpose, a small bottle, with a tubular stopper, holding 
exactly 1,000 or 500 grains of distilled water, at a temperature of 60°, is 
the most exact form of apparatus, pl. Il, fig. #5. Allthat is necessary is to 
fill the bottle carefully with the urine at 60° F., wipe it dry, and then 
weigh it, after having counterpoised the bottle. The number of grains 
which the fluid weighs is the specific gravity in the case of the 1,000- 
grain bottle, double the weight for the sco-grain bottle, four times the 
weight for a bottle holding 250 grains, and so on, in like proportion. 
This method, although perfectly exact, and readily performed where a 
good balance is at hand, is nevertheless too tedious and troublesome 
for the practitioner in a general way, and, in the sick wards, a much 
simpler, though less correct method, is usually resorted to. 

‘The specific gravity is obtained by a small hydrometer, usually 
termed a urinometer. “The form of this instrument, and the mode of 
using it, are well known; but there are one or two points in its con- 
struction and management which it may be well for me to refer to. As 
sold, these instraments are often nearly useless, in consequence of the 
earelessness displayed in their manufacture, Out of twenty of the 
‘common instruments, I have found several differing as much as ten 
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degrees fram one another. If the stem of many urinometers be examined, 
it will be found that all the degrees marked upon it are equal, which 
clearly ought not to be the case, pl, 1, fig, 14 A; for, when fluids of 
Jow specific gravity are operated on, a very small portion of the stem 
remains above the surface of the liquid, pl IE, fig. 13 4 while the 
reverse holds with respect to liquids of great density, In the latter case, 
there is, of course, a much greater weight of stem above the liquid, 
‘tending to force the instrument lower in the fluid than in the former, 
pl. UL, fig. 13 @ Allowance must also be made for the fact that the 
fluid becomes denser as we pass from the upper to the lower strata.” 
‘The tendency of the instrument to indicate a higher density than the 
real one, renders it necessary that the degrees should decrease in length 
from the upper towards the lower part of the stem, The practitioner 
should carefully examine his urinometer, to see that there is this dif- 
ference in the degrees, and if not, it should be changed. 1 strongly 
recommend everyone to test the urinometer by immersing it in fluids, 
the specific gravity of which has been ascertained by the bottle, or by a 
well made and previously corrected urinometer, If the degrees are 
incorrect, the observer can always bear in mind the amount of error, and 
allow for it in taking the specific gravity of different specimens of urine. 
‘The vessel which is employed for receiving the urinometer should not 
‘be too narrow, in case the bulb should rub against the sides, when it 
‘becomes difficult to ascertain the real density. Its diameter should be 
rather more than a quarter of an inch over that of the widest part of the 
‘bulb of the urinometer, The glass delineated in pl, II, fig. 13, 5 a 
very convenient form. 

‘Another method of tiking the specific gravity, which is sometimes 
followed, consists in having a number of small glass bulbs, with the 
density of the fluids in which they neither sink nor swim marked upon 
them. By placing one after another in the urine, one is found which 
remains just beneath the surface, and the number upon it indicates the 
specific gravity of the fluid. 

4% The chemical apparatus required for the analysis of urine will be provided by 
Messrs, Bullock and Reynolds, 3, Hanover Strost, W. ; Messe Griffin, Long Acre, 
W.C. 5 Meurs. Home, Thomthwaite, and Co., Newgate Strect ; and other Opera» 
$s Chl forty wil be procioe forthe practioner by met of the Intzanest 


* This error hay been corrected by Mr. Ackland. Sce note below. 

+ The following remarks on the construction of urinometers have been published 
by Mr W, Ackland, of the firm of Home and ‘Thomthwaite:— 

In the construction of hydrometers it is very important to obtain certain. fixcd 
points om the seale with considerable accuracy, and creat difficulties arise when. the 
tnstruceat fof wall sis, fom the sige manner In which it oats tn dense 
qui 

‘This isespecially the case in making the small wrinometers indicating from 1680 to 
1/060 wed by the medical profeetion for determining the specific gravity of urine; and 
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APPARATUS REQUIRED FOR THE MICROSCOPICAL EXAMINATION OF 
URINARY DEPOSITS, 


‘CUinical Pocket Microscope —This is a yery simple and inexpensive 
instrument, which J have lately arranged for the microscopic examina- 
tion of urinary deposits and other substances, It may beused as a field 
microscope, and will be found a most useful form of instrument for the 
Practitioner. When closed, it is only six inches in length, but when 
arranged for examination, the tube is drawn out as long as that in the 
ordinary microscope. Any powers can be adapted to it; and direct 
light, or light reflected from a mirror, may be employed. I have now 
tased this instrument for many years for teaching in the wards, and find 
that it answers ite purpose well. It may be fitted up with mirror, 
pipettes, slides and cells, in a leathern cise. ‘The instrument is made 
by Messrs. Powell and Lealand, 130, Euston Road ; Mr, Salmon, 109, 
Fenchurch Street ; Mr. Highley, Green Street, Leicester Square; and 
by Mr. Matthews, Portugal Street, Lincoln's Inn. The clinical micro- 
scope is represented in pil. 111, fig. 20. It costs, with the eyepiece, 
but without object glasses, 25s, ‘The arrangement of the spring, by 
which the preparation is kept in contact with the stage, while every part 
‘of the field is examined, is represented in fig. 22, I have had this 
instrument fitted to a small stand, with a lamp for use by night, and a 
mirror for day, so that it can be very casily handed round in a lecture- 
room, I find this arrangement most convenient for demonstrating 
objects to large classes. ‘The stand, with the clinical microscope, is 
represented in pl. III, fig. 21. It is convenient also to be provided 


the remarks hereafter made, although applying to this instrument, may, by m slight 
variation, be made applicable to cvery form of bydrometer in use. 

‘The usval plan followed to obtain the two extreme points of the seale is, so to 
fond the bulb that it shall float in distilled water (at temp. 60°) at some point near 
the top of the scale, where the © division is to be placed, qnd then to immerse it in 
2 fluid whou specific gravity is 1060, to obtsin the place of the Gott division} and. 
Uhese points being obtained, the intervening «pace is equally divided into 60 equal 
divisions to form the sale. 

In practice this plan of obtaining the fosed points is found difficult, from the well- 
‘known fact that such a small floating body cannot be eelied on to settle exactly at the 
samo point in different trials in a dense liquid under circumstances apparcatly similar, 
and the usual mode of dividing the scale equally ie erroneous, as we shall hereafter 
| show, In oeder to accwrafe!y obtain the extreme points of the scale, the plan I follow 
‘is to take advantage of the fact that such an hydrometer will settle definitively to the 
‘satoe point of the scale in different trials ina mixture of alcohol and water in certain 





and small stem, is used in onder to show its specific grvity with accuracy, and this 
‘saved to obtain the two extreme points of our scale x follows -— 

Pia ie Marana ssa to float in the liquid, and load it inside until it sinks to 

that part of the stem we wish to indicate 1700—call this a. Mark a line on the stem 

Just level with the surface of the liquid, then wipe dry, and ascertain che total weight 


Li = 
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with a simple student's microscope, with large stage. (Sa “ How to 
Work with the Microscope.") ‘The tube of an ordinary microscope can. 
easily be made moveable and fitted with the end tube and stage of the 
clinical microscope —a plan which has been carried out by Mr. 
Highley. 

‘Onjectagtasses requirea.—Theguarier of an inck, magnifying about 200 
diameters, and #he inch, magnifying from 30 to 50 diameters, are the two 
most useful object glasses for the purposes of the medical practitioner. 
‘The best English objective costs about £5, but good powers may be ob- 
tained for about 30%. 

Microscope Lamp.—An ordinary French lamp affords a very excel- 
lent artificial light, especially if provided with a blue glass chimney ; but 
for every kind of microscope work a small paraffin lamp, with a round 
wick, is to be preferred. This may be obtained of Mr, Collins, 77, Great 
‘Titchfield-street, Oxford-street. The best form of gas lamp has been 
arranged by Mr. Highley. 

Glass Siides—the only slides fed cn Be three inches long by 
‘one inch broad, They may be purchased, at from 4s, to 6s, per gross, 
of Messrs. Claudet and Houghton, 89, High Holborn, E.C., and of 
most instrument makers. 

‘Thin Ginss, cut into squares and circles. This may be obtained of 
the various instrument makers, and of Messrs. Claudet and Houghton. 

‘Wateh Glasses, of various sizes, Watch glasses are very convenient 
for evaporating small quantities of fluids, ‘The common glasses are 
those which are required, They cost rs, per dozen, 
of the instrument—call this weight w ; then w & ‘060 gives an additional weight to be 
added internally, thus causing the instrument, when again placed in the alcohol mix- 
ture, to indicate the point of the stem, which we may call 4, and which is also to be 
‘marked on the stem, and is where we must ultimately place our o division, 

‘These two marks will be the points to which the instrument is to sink in liquids or 
the specific gravities of 17000 and 1060; and we must now ascertain what the final 
‘weight of the instrument = W must be made. ‘To do this, calling the specific gravity 
of our alcohol mixtare @, we find W = * 1060, 

It now remains to subdivide the seale so that the extreme points shall correspond 
to the two marks we have made on the stem, and that each intermediate division shall 
indiate ach degree of specific gravity, then, after fixing the scale om snyy and loading 
it to the weight W, to close it in the usual manner. 

‘As before mentioned, such scales are usually equally divided ; but this mode of 
constuction would misplace the 30th division of the scale neatly two degrees, and 
Introduce serious errors in that portion of the scale montly in use. ‘The scale must of 
necessity be so divided that the value of cach division shall bear a constant ratio to 
the differences of the reciprocals of the specific gravities indicated. ‘This is easily 
accomplished by using 2 dividing engine, specially constructed for thie purpose by 
Se ee eta cen eeee sate Prize Medal in the Exhibi- 

ion of 1851. 

‘We will 20 proceed to show that this method of finding the two extreme points 

of our seale is correct in principle, 
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FOR THE EXAMINATION OF URINE. 7 


‘Glass Cells, for examining urinary deposits. A simple form of cell 
is represented in ‘apparatus,’ pl. 11, fig. 18, but I have found the so-called 
*animalcule cages" most convenient instruments for the examination 
of urinary deposits ‘The best form is represented in pl. II, fig. 17, 
which is supplied by Messrs, Powell and Lealand. Fig. 23 is a 
section of a smaller one, which can be used with the clinical micro- 
scope. 

‘Brass Forceps, supplied by the microscope makers. 

‘Stage Micrometer, divided into sooths and 1,ocoths of an inch, 
"This is required for measuring objects, according to the plan described 
in “How to Work with the Microscope” A scale, divided to 1,000ths 
of an inch, and magnified 215 diameters, is represented in pl. III, 
fig. 25. 

‘Neutral-tint Glass menector, for tracing the outline of objects, 
pl Iti, fig. 24. It is very important that the observer should be 
familiar with the’methods of drawing and measuring objects accurately, 
‘The arrangement of the microscope for tracing the outline of objects, 
with the aid of the neutral-tint glass reflector, is represented in pl. IU, 
fig. 26. 

Bottles with Capltiary Oriticex.—These bottles are most convenient 
for testing minute quantities They may be obtained separately, in 
boxes containing 6 or 12; or fitted up in a box, with other apparatus 
required for testing urinary deposits and calculi, pl, II, figs. 16, t9. 

‘These bottles are filled as follows :—A little distilled water is poured 
Entoa small porcelain basin, the tube being inverted so that the orifice dips 


‘Let V = the volume of the instrument up to 25 


= ” ” no OF 
‘w= the weight of the instrament when floating in the alcohol mixture at @ 5 
‘tw’ the weight of the instrament when floating in the alcohol mixture at ¢ ; 
We the total weight when finished ; 
4 = specific gravity of point a = 17060 ; 
ea ; 





‘Then, by the principle that the weight of a floating body is equal to that of the quantity 
‘of the liquid whose place it occupies, we have the following :-— 
‘Weight of V of liquid of specific soups = Ws 





Wem: 
sand from (2) and (4) we deduce 
Win’ ii2seornt = 2; 
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‘beneath the surface of the water. Heat being now applied to the bottle, 
by means of a spiritlamp, the air in the interior is expanded, and 
partially expelled. As the bottle becomes cool, a certain quantity of 
the fluid rises up into its interior. A few drops having been introduced 
in this manner, the bottle is held in the test-tube holder over the spirit- 
amp ; and, when the water boils and the greater part has been con- 
verted into steam, the orifice is quickly plunged a short distance beneath 
the surface of the liquid to be introduced, which has been already 
placed in another small porcelain capsule. As the steam, condenses, 
the solution will, of course, rise up, and would completely fill the little 
bottle, if it, were maintained in this position, but, when about three parts 
full, itis tobe removed. If completely filled, it would be difficult to 
expel a drop when required. A certain quantity of air, therefore, is 
allowed to remain within the bottle ; this being expanded by the warmth 
of the hand, the amount of fluid required is forced out. For micro- 
scopical purposes, these little bottles. possess many advantages over the 
ordinary stoppered bottles. In the first place, a most minute quantity 
of the test can be obtained, and this can be carefully regulated. Secondly, 
there is no danger of the reagent being spoilt by the introduction of 
various foreign substances from without. If an, ordinary stoppered 
bottle be used, a drop of fluid is generally removed with a pipette, or 
stirring.rod ; but if these should not be quite clean, foreign substances 
‘may be introduced, and the reagent spoilt for further operations Care- 
Jessness upon this head will lead to the greatest inconvenience, and may 
he productive of the most serious mistakes, Thirdly, testing by meang 


‘The results (5) and (6) we employ in the construction of the Urinometer. 

‘Objections may be raised against this method, that no allowance has been made 
for the temperature at which the alcohol mixture happens to be at the time of the 
‘experiment, and thnt since this has an effect on the volume of the instrument, it will 
alto have an effect on the depth to which the instrument will sink, and I now will 
show how this consideration is provided for. The method. of obtaining the specific 
gravity of the alcohol mixture {s by observing a larger, and we may say standard 
hydrometer floating in it. Now this instrament is constructed with all possible accuracy, 
80 as to show the trie specific gravity of a liquid zwkew the temperature ir 60° F. 

But we eay that though the standard hydrometer does not show the specific gravity 
with aceurncy except at 60%, no account need be taken of the difference for our present 
arp; the eft of change of temperate on the ssller ydrometer i such a8 to 

the error. 


ate ‘prove this, suppose the points at which the two hydrometers float to be marked 

Aa, and let V, » be the volume below these points when floating in a liguid of 

specific gravity S at temperature ¢ Now suppose also another liquid prepared of such 

A specific gravity (S’) that the larger instrument may float at the same mark A wheo 
eens: "and let V’, v’ be the volumes below A, a. 

‘VS = V'S, because each is the weight of the Inger hydrometer ; tut the 

‘wo hydrometers being formed similar 







‘Wut 0S Is the weight of the small hydromet i, «" US! is also the weight of the small 


VOLUMETRIC ANALYSIS. 9 


of these litle bottles can be conducted in a very short space of time ; 
‘and all the tests required, even for a very complete qualitative examina- 
tion, can be packed in a very small compass. 

A useful farm of pipette, which can be adapted to ordinary bottles, 
in the form of a stopper, is represented in plate V, fig. 7. The tube is 
‘very narrow near the end (c), so that a very small drop can be obtained, 
A piece of India-rubber is stretched over the other extremity, and by 
slightly pressing this a drop is expelled. 

All the necessary apparatus required for the ordinary qualitative ex- 
amination of urine, with tests in bottles of capillary orifices, and appara- 
tus necessary for the microscopical examination of urine, have been 
amranged in a little case, as represented in pl. II, fig. 19. 


s%@ The microscopical apparatae required for the examination of urinary 
may be obtained of Mr. Baker, Holborn ; Mr. Collins, 77, Great Titchfield. 
tand-road ; Mr. Highley, Green-steeet, Leicester-square , Mr. Matthews, Portugals 
street, Lincoln's Inn 5 ot if will be procured for the practitioner by the instrument 


OF VOLUMETRIC ANALYSIS. 


‘General Remarks on the Volumetric Process —Although the general 
processes adopted for the estimation of the various constituents might 
‘be systematically arranged under their respective heads, it has been 
thought more convenient to treat of the subject of volumetric analysis 
separately.” 

Iydrometer, consequently the small hydrometer fleating in the liquid of specific 
‘gravity 5 has the volame x immened ; but ois the volume up to a at the tempera- 
ture 60", and 5’ is the specific gravity indicated on the seale of the lange hydrometer 

‘themark A. In other words, 4 is the point at which the smaller hydrometer would 

‘at 66" in a liquid whose specific gravity is given by the wncorrwfe indication of 


standard re 

‘Tt will be secs that this method of finding the extreme or 6 a intermediate points 
‘of the scale, and the weight of the finished instrument, offers several ‘advantages. 
Seay oe esa ioe fs Sinica be owen say dan ‘accuracy, 
‘The interval of time oceupied between the determining the two points « and 4 is so 
small as not to admit of any sensible change in the density of the liquid, and as no 
correction for temperature ix required in any part of the process, the whole care of 
the operator is therefore employed in noting the points at which the instrument floats, 


and noting these correctly, 
‘Tn a word, the sulstitation of the alcohol mixture for water, combined with the 


accuracy not hitherto attained. 
‘SGM more recently, Mr. Ackland has perfected a very boxntifil apparatus for 


ieee ae 
rl ‘man, 
eaeyeral pies.ccretace ‘to the author for {or publication in this 
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‘The science of chemical analysis has been of late years so much 
simplified in practice by the introduction of the volumetric system that 
medical men may now with comparative case and accuracy determine 
the proportions of the chief constituents in any given specimen of urine 
ina very short space of time. For the development of this system in its 
general applications, we are indebted mainly to Professors Licbig, Bun- 
sen, Neubauer, and Mohr, on the continent, while in this coun: 
try, Mr. J. J. Griffin (the well-known apparatus manufacturer), and 
‘Mr. Francis Sutton (author of the Systematic ‘Handbook of Volumetric 
Analysis), have done much to advance the either by their 
writings, by laboratory experiments, or by the pani of the deli- 
‘cate graduated instruments used in the various processes. 

To Liebig and Neubauer, however, special thanks are due for the 
application of volumetric analysis to urine, since to the former we are 
indebted for the discovery of processes for determining urea and chlorides, 
and to the latter, in conjunction with Dr. Vogel, for a most complete 
treatise on the Chemical Examination of Urine. This work has lately 
been translated and published by the Sydenham Society, and is well 
worthy the attention of all who wish to enter fully into the practice of 
urinary analyses. 

T can also confidently recommend to the notice of practitioners and 
students the Systematic Handbook of Volumetric Analysis, by Francis 
Sutton, F.C.S,, of Norwich, published by Churchill and Sons, 

Tr has been said that by the aid of this rapid system of analysis, 
medical men may easily and accurately determine the quantities of im- 
portant bodies which occur in healthy or diseased urine; but Jet me 
qualify this statement by saying that this can only truly apply to those 
who will take the pains to study and understand clearly the principles 
involved in each process of analysis, To do thisdoes not occupy a great 
amount of time, but it is very essential at the outset, in order that the 


making the divisions in every part of the stem of bydrometers and thermometers 
‘mathematically correct, 


PRICES OF ACKLAND’S ENGINE-DIVIDED URINOMETERS. 


Pocket Size Urinometer accurately divided, floats in 2 02s, ren in sheath £ 4. 
RW cc teiyes 855s ey Boa a ana. rah aN 
First Slee Usisometer, much recommended for its delicate indications and 
absence of all sluggishness in floating, requires 4 ox, of urine to float it, and 
is admirably adapted for either the laboratory or bedside, in sheathease © § 6 
Pocket Size Urinometer, in sheath case, trial jar, and thermometer in square 
cabinet case forthe pocket se ee ono 
Pocket Size Urinoweter, in sheath ease, tral jar, thermometer, pipette, test 
tubes, test-paper, two acid bottles, and spiritlamp in square cabinet 
Gai See paella 5 he. ES aa ae Oe Pe Rees 150 


‘These instruments may be obtained of Messrs, Horne and Thornthwalte, 121, 123, 
and 123, Newgate-street, London, E,C, 





‘result obtained in any given experiment may be reliable and its meaning 
clearly comprehended. In the limits of a work Tike the present, the 
‘copious explanation of chemical decompositions, and the nature and 

‘ition of the various tests brought into use cannot of course be 
given, but a few hours consultation of any good elementary work on 
‘chemistry or the first principles of analysis, such as Bloxam’s Chemistry, 
or Fownes’ Manual will suffice, When this preliminary knowledge is once 
gained, it is hoped and believed that the short instructions about to follow 
will be found both easy and certain after a few trials. 

‘Tam led to make these remarks, from having known instances inwhich 
professional men who, through lapse of time or otherwise, had somewhat 
forgotten their chemistry, have been disheartened by obtaining a few dis- 
cordant results in their preliminary experiments, whereas a little acquaint- 
ance with the chemical reactions to be expected would have cnabled 
them to see the cause of failure and its remedy. 

‘The principle of volumetric analysis is based upon the fact that 
‘chemical substances combine in definite and equivalent proportions, If, 
therefore, we prepare a solution of any particular test, in such a manner 
as to know that a given measure of it will exactly combine with a 
definite quantity of the substance to bedetermined, a simple calculation, 
‘according to the chemical equivalents of the two bodies, will enable us 
after making the experiment to arrive at the desired result. 

‘Three conditions are essential to the practice of analyses upon this 
method, vie. -— 

astly. A solution of the reagent or test, the chemical power of which 
is accurately known. 

andly. A graduated vessel from which portions of it can be accurately 


grily. The decomposition which the test-solution produces with any 
given substance must be of such a character that its termination is 
unmistakeable to the eye, and thereby the quantity of the substance 
with which it has combined, be accurately determined, Let us suppose, 
for instance, that it is desirable to estimate the quantity of sulphuric 
acid existing in the form of sulphates in any given specimen of urine. 
We know that a solution of chloride of barium added to a solution 
containing sulphuric acid in any form, will produce an insoluble 
precipitate of sulphate of baryta, and that, while any soluble sulphates 
remain, the addition of the baryta solution will continue to give a pre- 
| cipitate until at last a point is reached at which no further cloudiness is 
produced, and here the operation ends. If now we know the strength 
of the baryta solution, we can readily calculate the quantity of sulphuric 
acid precipitated, because it is an ascertained fact that every equivalent 
of sulphuric acid (= 40) requires an equivalent of chloride of barium 
4= 122) to form the sulphate of baryta, Hence, if we dissolve 30's 


— 


104 ESTIMATION OF 
the part of the tube below the India-rubber joint is also quite full of 
uid. 


It is desirable that the pipettes should be provided at their upper 
extremity with a short piece of India-rubber tube, ¢, fig 27, as, by 
properly applied pressure upon this with the finger and thumb the fluid 
may be allowed to escape very gradually. 

‘Those operators who desire to prepare their own standard solutions 
will require to have a tolerably delicate balance with set of weights for 
weighing the various salts used in making the test solutions, and, though 
not absolutely necessary, it is advisable to have one or two graduated 
flasks for mixing and a delicately graduated burette for the purpose of 
‘verifying the correctness of the solutions after they are made. 

‘The trouble and expense attendant on these operations may however 
beobviated by purchasing the solutions ready prepared by some competent 
authority. Mr, Sutton, of Norwich, guarantees to supply accurately pre- 
pared solutions and graduated apparatus, a price list of which may be 
found at the end of this article. 

Estimation of Chlorides and Wrea.—The determination of urea and 
chlorides is effected by solutions of pernitrate of mercury (Hg0.NO*). 
"The principle upon which the method depends is this, that chlorine gives 
a soluble, and wrea an insoluble, compound with peroxide of mercury 
(HgO), while chlorine has a greater affinity for mercury than urea has ; 
therefore, if pemitrate of mercury (HgO.NO4) be added to a solution 
containing chlorine and urea, the chlorine will first combine with the 
mercury, and no precipitate of urea and mercury will take place until 
all the chlorine has been saturated ; and if we observe how much of the 
solution has been used before a precipitate takes place, we can leam at 
‘once the quantity of chloride present, The volume of the solution 
required for completing the precipitation shows the proportion of urea, 
as will be explained presently, The same solution, however, is not 
used for both these determinations, as, for convenience in reckoning, it 
is better they should be of different strength. In both cases, it is 
necessary in the first instance to remove the phosphates from the urine, 
Tn order to effect this, a mixture of 1 volume of a cold saturated solu- 
tion of nitrate of baryta (BaO.NO') and 2 volumes of saturated baryta- 
‘water (Bx0.HO) must be prepared. This is the Baryéa-solution, 

Estimation of Chlorides —Standard Solution of Nitrate of Mercury, 
—It is of great importance that the solution be pure, for if the 
mercury from which it is made be contaminated with traces of 
other metals, such as bismuth, silver, or lead, they will produce 
@ cloudiness in the liquid while under titration, which may possibly 
hinder the exact ending of the reaction; therefore 18q:2 gm. 
of the purest red oxide of mercury, or 170% gm of pure 
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‘metallic mercury (the former is preferable, as being easier to weigh 
‘and less likely to be impure) are put into a beaker, with a sufficiency of 
pure nitricacid of about r’z0 spec. grav. to dissolve them by the aid of 
agentle heat; the clear solution so obtained is evaporated on the water 
bath to remove any excess of free acid. When the liquid is dense and 
syrupy in consistence, it may be transferred to the graduated cylinder oF 
flask and diluted to 1,000 dem. (10,000 grains), 1 dem. of the solution so 
prepared is equal to ot gm. chloride of sodium, or o'06065 gm. 
chlorine. If, on diluting the concentrated mercurial solution, a yellow 
precipitate of basic nitrate of mercury should form, it must be allowed to 
settle, the clear liquid poured off, and a few drops of nitricacid added to 
the precipitate to redissolve it; the whole is then mixed and preserved 
for future use in a well-stoppered bottle. Tt is always preferable to have 
this precipitate formed on dilution, as it isa proof of there being no 
‘excess of acids, which would considerably interfere with the accuracy of 
results. Dr. Hassall has shown, by 2 careful series of analyses, that con- 
siderable variations from the truth are occasioned by the use of'standard 
solutions containing a large excess of acid, both in the case of chlorides 
and urea. Sw “Lancet,” Feb. 1865. 

The Analytical Process.—40 dem. of the clear urine are mixed with 
20 dem. of baryta solution, and the thick mixture poured upon a small 
dry filter; when sufficient clear liquid has passed through, 15 dem. 
= 10dam, uring, are taken with a pipette and just neutralised, if neces- 
sary, with a drop or two of nitric acid ; if not alkaline, the probability 
is that sufficient baryta solution has not been added to precipitate all the 
phosphoric and sulphuric acids; this may be known by adding a drop 
‘or so of the baryta solution to the filtrate; if any precipitate is pro- 
dueed, it will be necessary to mix off a fresh quantity of urine with 
three fourths or an equal quantity of baryta, in which case 174 or 20 
dem, must be taken torepresent ro dem. of the urine; the excess in 
either case of baryta must be cautiously neutralised with nitric acid ; 
attention to this is particularly necessary. 

‘The vessel containing the Muid is then brought under a burette con- 
taining the mercurial solution, and small portions delivered in with 
stirring, until a distinct permanent precipitate is produced; it may 
happen that a turbidity is produced from the very first drop or two, 
‘owing to slight impurities in the mercurial solution, but as this will not 
increase, the point when the urea precipitate appears is not difficult to 
determine; the volume of solution used is then read off and calculated 
for 1,000 parts of urine. 

Example: rs dem. of the liquid prepared with a sample of urine, as 
above (=10 dem, urine) required 6'2 dem. mercurial solution, the quantity 
of salt present was therefore 0°62 gm., or 6°2 grns. in 1,000 grains of 
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‘Ratimation of Urea—The combination between urea and oxide of 
‘mercury in neutral or alkaline solutions has been alluded to previously ; 
it will therefore probably be only necessary to say that the determination 
of urea in urine is based on that reaction ; and asthe precipitate so pro- 
duced is insolublein water or weak alkaline solutions, itis only necessary 
to prepare a standard solution of mercury of convenient strength, and to 
find an indicator bywhich to detect the point when all the urea has entered 
into combination with the mercury, and the latter slightly 
‘This indicator is carbonate of soda, If dsitheicomee ofadding the 
‘mercurial solution from the burette to the urine, a drop of the mixture 
be taken from time to time and brought in contact with a few drops of 
solution of carbonate of soda ona glass plate, slab, or watch glass, no 
change of colour is produced at the point of contact until the free 
urea is all removed; when this is the case, and the nitrate of mercury is 
slightly in excess, a yellow colour is produced, owing to the formation 
of hydrated oxide of mercury. 

Preparation of the Standard Solution.—q72 grains of ted oxide of 
‘mercury, or 715 grains of the metal itself, are treated with nitric acid, as 
described in the article on chlorides, and inveither case diluted to 
1,000 dem. (t0,000 grains), 1 dem, of the solution is then equal to o's grn, 
urea. (The extreme care required to remove traces of foreign metals 
from the mercury is not so necessary here as in the foregoing instance.) 

The Analytical Process—Two volumes of the urine are mixed with 
onc of baryta solution, as before described, and rs dem. = r0dem. urine, 
taken in a small beaker for testing ; it is brought under the burette con- 
‘taining the mercurial solution (without neutralising the excess of baryta, 
as in the case of chlorides), and the solution added! in small quantities 
so long as a distinct precipitate is seen to form, a plate of glass laid 
over dark paper is previously sprinkled with a few drops of solution of 
carbonate of soda, and a drop of the mixture must be brought from time 
to time, by means of a small glass rod, in contact with the soda; so 
long as the colour remains white, free urea is present in the mixture; 
when the yellow colour is distinctly apparent, the addition of mercury is 
discontinued, and the quantity used calculated for the amount of urea. 
It is always advisable to repeat the analysis, taking the first titration as 
a guide for a more accurate estimation by the second. 

Example: 15 dem. of urine deprived of phosphates 10 dem. of the 
original urine was tested as described, and required 17°6 dem. of mercurial 
solution ; consequently there was 1°76 gra. urea present in the ro dem, 
or 17'6 grains in the 1,000 of urine. 

Eetimation of Phosphoric Acid.—Hitherto the estimation of this 
substance volumetrically presented pecullar difficulties, but by the dis- 
covery of the uranium process, Mr. Sutton has overcome these, as far 
‘as urine and many other solutions containing phosphates are concerned. 


ll 


‘This method is based on the fact that when 2 solution of nitrate or 
‘acetate of uranium is added to a fluid containing phosphoric acid, acetate 
Of soda, and free acetic acid, the whole of the phosphoric acid is thrown 
‘down as phosphate of uranium, having a light lemon colour, and the 
0 oe ed ‘The point at which all the phos- 


with « drop of solution of yellow prussiate of potash on awhite porcelain 
plate; an excess of uranium solution immediately produces a brown 
colour at the point of contact. The yellow precipitate is quite insoluble 
in acetic acid, but readily so in any of the mineral acids; therefore, if 
‘any of them should be used to bring the phosphates into solution they 
‘aust be neutralised by an alkali previously to adding the acetic acid 
and testing with the uranium solution. 

‘The following solutionsarerequired for determining phosphoricacid:— 

. Standard nitrate of uranium, containing 406 grains of sesquioxide 
Of uranium, or 709"9 grains of nitrate of uranium in 10,000 grains of 
fiquid. Each dem. equals ox gm. POs. ‘This solution cannot well be 
prepared by weighing the oxide or nitrate direct and dissolving, owing 
to the difficulty in obtaining the substances absolutcly pure or with 
definite proportions of water in them. It is therefore necessary to 
graduate it by testing, as will be hereafter described. 

2. Standard phosphate of soda, containing s04 grains per 10,000 
grains. Each dem. cquals'o'r gr. POs. 

g- Solution of acetate of soda with free acetic acid to be added to 
urine in the proportion of 5 dem. to every sodem., prepared by dis- 
solving 1,000 grains of acetate of soda in about goo dem. of distilled 
| water, and making up the solution to 1,006 dem. with concentrated 
‘acetic acid. 

4. Asolution of yellow prussiate of potash, about 1 part to 20 of 
water, 

Preparation of the Standard Solutions.—It would be preferable on 
some accounts to use acetate of uranium for the determination of phas- 
phoric acid in urine, but as its state of oxidation is easily affected by 
impurities in the acetic acid, or by light, it is better to use nitrate. In 
this case, however, nitric acid is set free when the uranium enters into 
‘combination with the phosphoric acid, and consequently some acetate 
of soda or ammonia must be added at the time’of testing, so that nitrate 
of soda or ammonia may be formed, and thus obviate the presence of 
free nitric acid. 

Pure nitrate of the sesquioxide of uranium is dissolved in distilled 
water in the proportion of about 36 grns. to the ounce, and the clear 
solution then tested by a standard solution of phosphate of soda, in 
otiderto find its exact strength ; to this end 504 grains of pure phas- 
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phate of soda are weighed, dissolved in water, and the solution mare up 
to 1,000 dem. Each decem of such solution will contain o'r gm. POs, 
‘The plan of procedure will then be as follows. ‘The uranium liquid of 
‘unknown strength is brought into the burette, and 16 dem. of the phos- 
phate solution placed in a beaker together with 5 dem. of the solution 
of super-acetate of soda. The whole is then diluted to about 50 dem, 
swith distilled water, and heated in a water-bath or by a spiritJamp until 
somewhat hotter than can be borne by the hand. ‘The beaker is then 
‘brought under the burette, and the uranium solution gradually added, 
while a distinct precipitate is seen to form, A drop of the mixture is 
‘then removed by a glass rod and placed upon a clean white porcelain 
slab or plate, and a very small drop of solution of ferrocyanide of 
potassium solution brought by the aid of a thin glass rod into the 
middle of it. If no brown colour is produced, the uranium must be 
added drop by drop, until a faint indication occurs, The process is 
then repeated, and if the two trials agree it may be considered that the 
strength of the solution is defined. ‘The burette is then read off, which 
we will suppose to be 85 dem., consequently every 8} decems of that 
particular solution will need the addition of 13 decem of water to con- 
stitute it of such a strength that 1 dem. will represent o-r gm. PO,. By 
the aid of the graduated glass jar the whole of the solution may be 
diluted at once, the quantity of water necessary being readily ascer- 
tained for any given measure of uranium solution bya simple rule of 
three sum. ‘Thus supposing there are exactly 560 dem. of solution, then 
85 :10::560:x=6s9. If, therefore, the 560 dem. be diluted up to 
659 dem., the solution will be correct, 

Performance of the Analysis —3o dem. of the clear urine are measured 
into a small beaker, together with 5 dem. of the solution of acetate of 
soda. The mixture is then warmed in the water bath, or otherwise, and 
the uranium golution delivered in from the burette, with constant stirring, 
as long as a precipitate is seen to occur ; a small portion of the mixture 
is then removed with glass rod, and placed on a white plate or slab, into 
the middle of which a small drop of ferrocyanide of potassium solution is 
placed by the aid of a very thin glass rod ; so long as no brown colour 
is produced, the addition of uranium may be continued ; when the 
faintest indication of this reaction is seen, the process must be stopped, 
and the amount of colour observed; if it coincides with the original 
testing of the uranium solution with a similar quantity of fluid, the 
result is satisfactory, and the quantity of solution used may be cal- 
culated for the total phosphoric acid contained in the 50 dem, of urine ; 
if the uranium has been used accidentally in too great quantity, 10 or 
20 dem, of the same urine may be added, and the testing concluded 
more cautiously, Suppose, for example, that the solution has been 
added in the right proportion, and 9°6 dem. used, the so dem, will have 





SULPHURIC ACID. 109 


‘contained 6°96 gro. phosphoric acid. With care and some little prac- 
tice the results are very satisfactory, 

Earthy Phosphates,—The above determination gives the total 

amount of phosphoric acid, but it may sometimes be of interest to 
‘know how much of it is combined with lime and magnesia. To this 
end 1¢0 or 200 dem. of the urine are’measured into a beaker, and ren- 
dered freely alkaline with ammonia; the vessel is then set aside for ten 
or twelve hours, for the precipitate of earthy phosphates to settle; the 
clear fluid is then decanted through a filter, the precipitate brought 
upon ft and washed with ammoniacal water ; a hole is then made in the 
filter and the precipitate washed through, the paper moistened with a 
little acetic acid, and washed into the vessel containing the precipitate, 
which latter is dissolved in acetic acid, some acetate of soda added, and 
the mixture titrated as before described; the quantity of phosphoric 
acid so found is deducted from the total previously estimated, and 
the remainder gives the quantity existing in combination with 
alkalies. - 
" Metermination of the Sulphuric Acid.—Preparation of the Sotution — 
A quantity of crystallised chloride of barium is to be powdered, and dried 
between folds of blotting-paper. Of this, 305 gms. are to be dissolved 
im 1,000 dem. of distilled water. 1 dem. = o'r gm. SO, 

A dilute solution of sufphate of soda is also required. 

Peformance of the Analysiz—100 dcm, of the urine are poured 
into a beaker, a little hydrochloric acid added, and the whole placed on 
a small sand-bath, to which heat is applied. When the solution boils, 
the chloride of barium test is allowed to flow in very gradually as long as 
the precipitate is scen distinctly to increase, The heat is removed, and 
the vessel allowed to stand still, so that the precipitate may subside. 
Another drop ot two is then added, and so on, until the whole of the SO, 
is precipitated. Much time, however, is saved by using the little apppa- 
ratus represented in fig. 28. A little of the fluid is thus filtered clear, 
‘poured into a test-tub, and tested with a drop from the burette ; this is 
afterwards returned to the beaker, and more of the test solution added, 
ifnecessary. The operation is repeated until the precipitation is com- 

In order to be sure that too much of the baryta-solution has not 
een added, a drop of the clear fluid isadded to the solution of sulphate 
of soda placed ina testtube. If no precipitate occurs, more chloride of 
barium must be added ; if a slight cloudiness takes place, the analysis 
is finished ; but, if much precipitate is produced, too large a quantity of 
the test has been used, and the analysis must be repeated. 

For instance, suppose that 18°5 dem. have been added, and there is 
still a slight cloudiness produced which no longer appears after the addi- 
tion of another half-decem, we know that between 18} and 19 dem. of 
‘solution have been required to precipitate the whole of the sulphuric 
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acid present, and that accordingly the 100 dem. of urine contain 
between 1°85 and r°9 gr. of SOs. 

Determination of the sugar.—This method is deduced from the 
reaction occurring when Trommer’s test is employed for testing for grape~ 
sugar, It is well known that grape or diabetic sugar possesses the 
power of reducing the oxide of copper to the state of yellowishred 
sub-oxide, 


Preparation of the Copper Solution —346"4 grains of pure sulphate of 
copper are dissolved in about 200dem, of water, In another vessel 1,730 
grains of crystallised tartrate of soda and potash (Rochelle salt) are cise 
solved in 480 dem. of solution of pure caustic soda, spec. grav. 1°K4. 
‘The two solutions are then mixed, well agitated, and diluted to 1,000 
dem, 1 dem. of the solutionso prepared represents o’o§ gm. grape or 
diabetic sugas. J¢ must be preserved in the dark, and in well-stoppered full 
bottles. It should bear heating when diluted with about four or five 
‘times its quantity of distilled water, without any precipitate taking place, 
and should always be submitted to this test before being used; if any 
does occur, it probably-arises from the alkali: having absorbed carbo- 
nic acid; in this case the addition of a little fresh caustic soda solu- 
tion remedies the evil. It has been recommended by some to keep the 
solution of sulphate of copper and tartrated alkali separate, and mixing 
the two for every analysis ; but I have not found the method to possess 
any real advantage over the first, as in both cases air must be ex- 
cluded. 


The Analytical Process—10 dem. of the clear urine are diluted by 
means of a measuring flask to 200 dem. with water, and a large burette 
filled with the fluid ; 10 dem. of the copper solution (=4 grn. sugat) are 
then measured into a white porcelain capsule, 40 dem. of distilled water 
added, the vessel arranged over a spirit or gas lamp under the burette, 
and brought to boiling ; the diluted urine is then delivered in cautiously 
from the burette until the bluish colour has nearly disappeared. Theaddi- 
tion of the urine must then be continued more carefully, allowing the 
red precipitate to subside after each addition by removing the heat, 
when by gently sloping the capsule, the clear liquid allows the white sides 
of the capsule to be seen, so that the faintest shade of blue would be at 
once perceptible, When the colour isall removed the burette is read off, 
and the quantity of sugar in the urine calculated as follows: — 

Suppose that go dem. of the diluted urine have been required to 
reduce the ro dem. of copper solution, that quantity will have contained 
o's, de, $ gm. sugar; but, the urine being diluted 20 times, the 4o dem. 
represent only 2 dem. of the original urine ; therefore 20 grains of it con- 
tain } gm. sugar, or 25 grains per 1,000, 
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PRICE LIST OF ACCURATELY GRADUATED INSTRUMENTS AND 
STANDARD SOLUTIONS FOR VOLUMETRIC ANALYSIS OF URINE, 
AS DESCRIBED IN THIS WORK, 

‘To suit the convenience of practitioners and others, who may not 

socurate snd expensive talanece and ther necessary apparnton oF who may oot have 

time to prepare their own standard solutions, Mr. Sutton hae made arrangements for 

‘supplying xocurately titrated solutions and chemicals such as are used in his own 

Isboratory, and also very carefully gradaated instruments which are made under his 

own direction, and carefully tested by him before being sent out. The standard solu- 

‘tions are prepared by himself only.* 
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‘Chloride of Barium for Sulphates .. 
Solution of Sulphate of Soda for ditto 
Nitrate of Uranium for 

Solution of Acetate Soda 
Fae Perrante f Poa vee in totes... 
‘Standard Phosphate of Soda. 

= Copper Solution for Suyan, packed 

Tita paiabeseen, cats toda cu. €2. tasers 
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Apparatus, 

ema nee se berets complete epedened ef Arey 
‘One 50 to 60 dem. ditto in $ dem, et 
‘One 28 to 30 ditto ditto yy ditto. 
‘Stand for two burettes to fit all sizes awe 
One go dem. pipsttein dem... ., ~ 
ve exch 19 15, an 20 dem. whole pipes E 
‘One each 200 and 00 dem, = ae 

aclearaalpstdeped al 

Nain ie CC. mensres are eqns the pie he ame, 
‘Set of 6 Bohemian beakers... — 
“Three stirring rods Gd, Dr. Beale's filter ta 
‘Three funnels 15. 6d., 100 filters and box rs. 6d. 
Spirit lamp or Bunsen's yxs lamp... 
Ring stand. for capsules and for filtering ... 
Sand bath ts, two Berlin basins 28. 6a. 
Extra India-rubber tube for burettes, &e.... 
‘The above set is arranged as the best and most convenient; ‘but where expense is 

‘am object, fewer pleces of apparatus may be made to suffice, 
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One 109 dem, Warette 
(One yw 


© Isis novestary that all orders should contain post office order, bank draft, or 
paises meet Foreign onders to be accompanied by a bill of 
se Seek Any article can be had separately at the 
anaes ‘Onder to be addrecied “Sutton & Co,, Eastern 
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Absolutely pure chemicals and standard solutions for every kind, 
analysis, as also instruments graduated in every variety of measure, can be had on 
application to Sutton & Co. 


Determination of the Free Acid in Urine.—The following details of 
the operation I have taken from Neubauer and Vogel, translated by the 
New Sydenham Society, p. 200, 

B. Preparation of the Solutions.—a. Standard Oxalie Acid Solution, 
—This solution serves for the graduation of the caustic soda solution. 
Itis prepared by dissolving x gramme of pure oxalic acid, which has 
not effloresced, and diluting it up to 100 C.C. Each ro C.C. of this 
solution contains 106 milligrammes of oxalic acid. 

4. Tincture of Litmus—1 gramme of litmus is digested for some 
time in 150 grammes of alcohol, and the deep blue solution thus 
obtained is then filtered. 

6 Caustic Soda Solution is prepared in the ordinary way, by means 
of caustic lime, from carbonate of soda, and its activity determined with 
the oxalic acid solution (@) Each cubic centimetre indicates 10 
milligrammes of oxalic acid. 

10 C.C. of the oxalic acid solution are accurately measured off by 
the pipette into a small glass beaker, and rendered of a distinctly red 
colour, by the addition of from 6 to 10 drops of tincture of litmus (2). 
‘The glass is then placed upon a white-coloured ground, and the dilute 
soda solution dropped into it, until the Quid has again become blue. 
‘This point may be ascertained with the nicest accuracy, the red colour 
passing very suddenly into bluc, Thus, 6 C.C., for example, of the soda 
solution, employed in the process, will correspond with the roo milli- 
grammes of oxalic acid; we therefore add 400 C.C. of water to 600 
C.C. of the soda solution, and thus obtain 1 litre of soda solution, each 
cubic centimetre of which exactly corresponds with 10 milligrammes of 
oxalic acid. We satisfy ourselves of the accuracy of the dilution by a 


DAYVY'S METHOD OF DETERMINING UREA. 3 


‘second trial ; and if, after the last drop of 10 C.C. has been added, the 
‘blue colour appears, the soda solution may be safely employed for 
determining the amount of acids in the urine. 

C. Procest—The tincture of litmus cannot be added directly to the 
‘ering, as the colour of the urine prevents the passage of the red into 
‘Diue being accurately observed. Consequently, in determining the 
point of saturation in the urine, we must employ litmus paper, and cary 
‘out the process in the following way >— 

‘The standard soda solution is added, by drops, to 50 or 100 C.C. of 
urine, which have been measured off into a beakerglass. After the 
‘widition of cach half cubic centimetre, a drop of the mixture is taken 
‘out on a glass rod, and placed upon a picce of sensitive blue litmus 
paper; if the spot is reddened, and retains its red colour for a few 
seconds, we must continue the addition of the soda solution, until, in 
fact, the reddening of the litmus paper is no longer perceptible. We, 
then, place adrop of the mixture on reddened litmus paper, and observe 
whether the paper becomes blue, If this is the case, we must then 
‘notice the quantity of soda solution which has been employed, and 
repeat the experiment with a new quantity of urine; this time, however, 
not quite so many drops must be employed. In this way, and 
by frequent testing, the point of saturation may be accurately ascertained. 
‘Davy’s Mode of determining Urea in Urine,—A long stout glass tube, 
or ¥4 inches in length, capable of holding two and a half cubic inches, 
‘is closed at one end, and ground perfectly smooth at the open extremity, 
and graduated to tenths and hundredths of a cubic inch. It isto be 
filled more than « third full of mercury, and afterwards a measured quan- 
tity (from a quarter of a drachm to a drachm) of the urine poured in, 
‘Next, the tube is exactly filled with a solution of chlorinated soda 
(hypochlorite of soda, soda chlorinatm liquor, of the Dublin “ Pharma- 

"). Care must be taken to avoid adding too much of the 





“solution, which must be poured in quickly. ‘The orifice of the tube is 


‘Instantly covered with the thumb ; inverted once or twice, to mix the 
‘urine and hypochlorite; and placed beneath a saturated solution of salt 
anil water contained in a cup, The mercury flows out, and the solution 
of salt takes its place; but, being more dense than the mixture of urine 
and hypochlorite, the latter always remains in the upper part of the 
tube. The urine is soon decomposed, bubbles of nitrogen escape, and 
collect in the upper part of the tube. When decomposition is complete, 
which is known by no more bubbles of gas being evolved, the volume 
collected is read off, and corrected for temperature and pressure. 

“One fifth of a grain of urea should furnish by calculation "3098 parts 
‘of a cubic inch of nitrogen at 60° F. and 30' Bar, In one experi- 
“ment, Dr, Davy obtained from the same quantity yoox; in another, 
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114 DAVY'S METHOD MODIFIED. 
Armeunt of Urea in am Ounce of Urine, at estimated by Dr, Davy, according to 
Lictig's Method and Sis own. 


Lietig’. Dr. Davy. 
yoo 31712 
Sur yar 

4976 





‘Third 

(*" Dublin. Hospital Gazette,” 3855, vol. te 1343 Binitheati’s “* Retrospect," 
1854, vol. I, XXX, p. 109.) 

Modifeation of Davy’. method.—Dr, Handficld Jones has found 
that the results obtained by this plan were not so trustworthy as could be 
wished, and suggests the following modification. (‘Archives of Medi- 
cine,” vol. T, p. 144.) 

“Lately I have used a bottle, of about six ounces capacity, with a 
curved tube of supply, and another to conduct away the gas into a 
graduated jar, pl IV, fig. 33. @ is the supply tube; 4, the out- 
leading tube ; ¢ fluid remaining in curve of supply tube ; a, mixture in 
bottle ; ¢, receiver to hold and measure the gas generated. After the 
urine is poured in, the supply tube is washed out with a little water, 
OF course, at any time, more solution of chlorinated soda (measured 
quantity) can be added through the supply tube. 1 put into the bottle 
two drachms of urine, or more, adjust the outleading tube to the jar, 
and pour in, with a pipette, a known bulk of solution of chloride of soda.* 
‘This drives over, of course, a corresponding amount of air, and the gas 
generated, a further amount, so that in the jar I have an amount which 
—the volume of decomposing fluid = thegasgenerated. I have ascer- 
tained by trial that no alteration takes place when air and nitrogen are 
mixed. The fluid remaining in the curved supply tube bars all escape 
of gas, and it is perfectly easy to empty the bottle afterwards by simply 
inverting it, when the contents pour out of the gas escapetube. By 
shaking the bottle frequently, I can get an experiment finished in 
about an hour. 

“Tn six trials (some of them being made with a straight tube of 
supply, going to the bottom of the jar, instead of a curved one), I 
obtained the following results ;— 


Observed. Calculated. 
(@) 2¢grains of urea gave 3°305 C. in, instead. of 3°098 C. in. or'207 + 
2 me FORT BS. ortooor— 
(205 yom SOT ne °583 orto1a3— 
(2) 03 B43EZ ny wy 210137 orrtazOe 
9 25 ow w 38498 38785 or'o27— 
Ye ow» > eh or 724 — 


* The solation of chloride of soda wsed by Dr, Davy is the sol, sod. chlor, of the 
Dublin ‘Pharmacopceia.’ 1 find that it is not every specimen that serves the purpase 
well ; what I have sed lately has been made for me by Mr. Bution, Holborn Bary. 
A fresh solution (filtered) of chloride of lime acts very energetically and quickly, much 
‘more ao than the vol, sod. eior but some carbonic ald is generated and passes over, 
which complicates the proses” 


all 


“These are not exact enough to satisfy me, but I do not see any 
| source of fallacy in the mode ; and, if in more skilful hands it should 

prove trustworthy, I think it would have much to recommend it, on the 
| soare of facility in previous preparation. The figures have been cor- 
rected for temperature and pressure.” 


GENERAL CHARACTERS OF HEALTHY URINE. 


‘Before resorting to a complete chemical and microscopical examina- 
‘tion of urine, it is important to measure the quantity passed in twenty- 
four hours, to notice its colour, smell, consistence, clearness ot turbidity, and 
the presence or absence of a dafosif, and to ascertain its specific gravity 
and reaction. 


ee ee os the same person varies much in colour at dif 
ferent times, and specimens taken from a number of perfectly healthy 
individoals exhibit the greatest variation in tint. Nevertheless, impor- 
tant information is often gained by carefully noticing the colour, for 
this may at once lead us to suspect the presence of certain substances, 
r convince us that others are absent. The period of the day, the 
nature of the diet, the activity of the respiratory process, changes of tem- 
perature, and a number of other circumstances influence the colour of 
the urine, Healthy urine varies from a pale straw colour to a brownish 
yellow tint. In disease it may be perfectly colourless, of the natural 
colour, bright yellow, pink, brown, of a sinoky appearance, blood red, 
and even dark blue, What is learnt from noticing these different 
colours in disease will appear when the characters of morbid urine 
are considered. The deposits in urine in disease also vary much in 
colour; they may be white, pink, red, pale or dark brown, blue, or 
black. The nature of the substances which give colour to the urine is 
discussed in page 147. 

‘Smett—From the smell of the urine, in some instances, the prac- 
titioner may gain useful information. Healthy urine has a peculiar 
‘and very characteristic smell, which has been strangely described as 
| sromatic; but it is well known to all. It probably depends upon the 

‘presence of certain organic acids (Carbolic CuH,O,), for example. In 

disease, the specimen may be highly pungend, from the presence of aa- 

tonate of ammonia, which is produced by the decomposition of the urea 

‘excited by some animal ferment, especially by mucus of the bladder in 

& state of incipient decomposition. In other instances it may 

smell like healthy urine, but much more strongly. Sulphuretted 

hydrogen may be evolved from it, ‘The smell of the urine is affected 

‘by many articles of food and medicine, such as asparagus, garlic, and 

cubebs. Turpentine, even if inhaled, causes the urine to evolve an 

odour something like the smell of violets, 
Clearnoss or Turbidity.—Healthy urine is perfectly clear and trans, 
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parent ; but, after it has been allowed to stand for a short time, a very 

faint, floceulent, bulky deposit subsides towards the lower part of the 

vessel. ‘This cloud consists of a little mucus, with imperfectly formed 

epithelial cells from the mucous membrane of the urinary passages, and 
debris, 

In disease, the urine may be opaque, from the presence of many 
different substances held in suspension. Urate of sodiz is the most fre- 
quent cause of this opacity, in which case the colour of the mass is 
generally of o dirty yellow, or brown, resembling peassoup. Very 
rarely it results from fatty matter in a state of minute division, and the 
urine has the appearance of milk, This occurs in cases of hylous 
urine. In these instances the turbidity still continues after the urine. 
has been allowed to stand still for some time. Generally, however, 
the opacity of a specimen of urine depends upon the presence of a 
deposit temporarily suspended in it from agitation, but which collects at 
the bottom of the vessel after a time, SREB SOE Aono aes 
above it the fluid which is perfectly clear, 

Healthy urine is perfectly thin or mobile, like water, ma cn 
be readily made to drop from a tube. In disease, however, it may be 
slightly viscid, or 40 thick and glsiry, or ropy, that it may be drawn at 
the end of a rod, like a thread, and cannot be made to drop at all. 
Ti may be semifudd,; and, in rare instances, although passed perfectly, 
fluid, it has afterwards assumed the form of a thick firm jelly, so that 
the vessel containing it might be inverted without its escape. Such 
specimens have been met with, associated with a milk-like appearance, 
in eases of ciylous urine. 

Boposit,—The only deposit which healthy urine contains is a faint 
unimportant mucous cloud, already referred to, All the constituents 
removed from the organism in this excretion, in health, escape in a 
perfectly soluble form; but when the healthy physiological changes are 
in any way interfered with, some of these constituents are produced 
in abnormal quantity, and are deposited, in an insoluble state, either at 
the time the urine is secreted, while it remains in the bladder, or at a 
variable interval of time after it has been passed, ‘The deposit may be 
soluble in the warm fluid, and precipitated as soon as it becomes cold, 


_ or its deposition may be due to the occurrence of certain chemical 


decompositions. 

Specific Gravity; proportion of Solid Matter —By ascertaining the 
specific grayity of a specimen of urine, p. 93, we are enabled to form 
a rough estimate of the quantity of solid matter dissolved in the fluid; 
and, by measuring the entire quantity of urine passed in the twenty-four 
hours, we have data for judging approximately of the amount of solid 
material removed from the organism in this secretion in twenty-four 
hours. 
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OF HEALTHY URINE. 117 
_ The specific gravity of healthy urine is about 1,0r5, and the quantity 


‘over 1,000 indicating the specific ace by about 25. The result 
‘will give an approximation to the quantity of solid matter in 1,000 
grains of urine This calenlation is by no means exact, and Is, indeed, 
almost useless for accurate investigations. This is shown by the fact 
that three very different numbers have been proposed, namely, 5°58, 
2°33, and 1°65. When it is considered how widely different the com- 
position of the solid matter may be in various specimens of healthy 
urine, it is obvious that results obtained in this manner must often be 
very wide of the truth, Take, for examplé, eldumen and common salt, 
A fluid containing 136'4 grains of the former in 1,000 grains, will have 
@ specific gravity of 1,030; while one containing only 80°0 grains of 
‘commion salt in the same quantity will have a specific gravity of 1,064, 
‘The proportion of common salt in urine varies more than the other con 
stituents, as itdepends upon the quantity taken in the food. This clearly 
shows that itis not possible by calculation to ascertain with accuracy the 
quantity of solid matter in an animal fluid. In investigations, therefore, 
where any approach to a correct estimate is required, we must evaporate 
a given quantity of urine (1,000 grains) to dryness, at a low temperature, 
and weigh the solid matter. As, however, this operation takes some 
time, some physicians are compelled to content themselves with taking 
the specific gravity, In many cases, the information gained by this simple 
‘operation is very important, ‘Thus, the urine may be not more than 1,002 
OF #,003—a sp. gr. common in hysteria, and occasionally indicative of 


_ grave disease. A patient may be continually passing urine of specific 


gravity 1,010 to £,012, which is commonly the case with albuminous urine, 
‘passed by patients suffering from certain chronic kidney diseases. Urine, 
containing a very large quantity of urea—so much that crystals of nitrate 
of urea are formed upon the addition of nitric acid, without previous con- 
centration (excess of wrax)—usually reaches 1,030, or higher; and in 
eases of confirmed diabetes, where very large quantities of sugar escape 
from the organism, the urine may have a specific gravity of 1,040 or 
3,950. 

‘Reaction —The reaction of urine may be readily ascertained by the 
use of litmus-paper, which is prepared by soaking thin but firm smooth 
‘paper in an infusion of litmus It is desirable not to use blotting paper, 
‘oF any spongy form of paper, for this purpose. Urine, having an ada 
reaction, immediately reddens this blue paper. 

"The afkavine reaction of urine is ascertained by the use of reddened 
Titmurpoper, prepared by adding a very small quantity of dilute acid to 
the infusion of litmus, An alkali always restores the d/ue colour of this 
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reddened paper, Ifno change occurs when the urine is tested with both 
kinds of paper, the reaction of the specimen is neutral. 

Adcié Urine,—The cause of the acid reaction of urine is obscure, and 
probably does not always depend upon the presence of the same sub- 
‘stance, Sometimes the reaction may depend upon carbonic acid, which 
‘is present in greater or less proportion in all the animal fluids. In this 
case, the blue colour of the paper is restored by gently warming it after 
it has been changed by the acid. A fixed acid reaction may be due to 
the presence of an acid phosphate of soda—a salt which exhibits an 
acid reaction, without the presence of any free acid. This salt may be 
formed by the action of uric acid upon common rhombic phosphate of 
soda. 1f a little uric acid be added to a solution of common rhombic 
phosphate of soda, the mixture will, while cold, exhibit the character 
istic alkaline reaction of the salt ; but, when heat is applied, decomposi- 
tion occurs 5 the uric acid disappears, and combines with one equivalent 
of the soda to form urate of soda; and an acid phosphate of soda is 
produced. The acid reaction of urine, however, cannot always be 
‘explained in this manner ; and it is certain that traces of free organic 
acids are present. Lehmann has found both free lactic and free 
hippuric acids in some specimens of urine. Lately, Hallwachs has shown 
that a large amount of hippuric acid salts exist in healthy human urine. 

Many specimens of urine which are slightly acid when passed from 
the organism, become more strongly so after standing for some days, 
and crystals of uric acid are deposited. The acid reaction may remain 
for weeks or even months, but usually the acidity gradually diminishes, 
and the specimen at last becomes alkaline from the presence of 
carbonate of ammonia, formed in consequence of the decomposition of 
the urea, The researches of Scherer have proved that the gradually 
increasing intensity of the acid reaction, and the deposition of uric acid, 
‘were due to a process resembling fermentation, which was excited by 
the presence of a small quantity of mucus. 

‘The intensity of the acid reaction of urine in health is continually 
undergoing change at different periods of the day, Dr. Owen Rees, 
in 1852, stated that “the degree of the acidity of the urine may, to 
@ certain extent, be regarded as a measure of the acidity of the 
stomach” (Lettsomian Lectures, “Medical Gazette,” vol. XLVIII, 
1851). Dr. Bence Jones made some observations, which he thinks have 
proved that the acidity of urine alternates with that of the gastric juice. 
When the largest quantity of acid was being set free from the stomach, 
the acidity of the urine was at its minimum ; and when the secretion of 
gastric juice was diminished, the urine exhibited a strongly acid reaction. 
‘The urine passed just before each meal, or at a long time after taking 
food, was stated to be intensely acid, while that which was secreted 
during the digestive process, for about three hours after a meal, was 
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Pry attics pes ee ee 
Tt is especially important to bear in mind the existence of these varia- 
ee ee eee 
the intensely acid reaction of urine, secreted while no food is taken, to 
@ morbid process requiring the exhibition of large doses of alkalies, 
| Dr. Beneke, however, has made upwards of one hundred experiments 
‘upon healthy and diseased persons without being able to confirm 
| Dr. Bence Jones’ conclusion. . In only one case did he find the urine 
alkaline after meals, Sometimes the acidity was less, but this was not 
invariably the case, Nevertheless, he admits that the acidity of the 
whole amount of urine passed varied considerably, although he could 
hot discover the cause. It seemed to be independent of the quantity 
passed, and was not affected by exercise or food (“Archiv des Vereins 
fiir gemeinschaftliche Arbeiten zur Forderung der wissenechaftlichen 
Heilkunde,” © Band, 3 Heft). Wagh, Gu the oes Wut Rasd/ tt 
urine passed during the night was more acid than that secreted during 
the digestive process. Although the urine is by no means invariably 
alkaline after a meal, the acid reaction is always less intense. Dr, Roberts, 
‘of Manchester, has more recently performed a very extensive series of 
xperiments upon this question (“Memoirs of the Literary and Philo- 
sophical Society of Manchester," vol. XV, 18595 “Treatise on Urinary 
and Renal Diseases," 1865, p. 22). He comes to the conclusion that, 
fin tifo or three hours after a meal, the acidity of the urine is diminished, 
‘but that the secondary or remote effect of a meal is to increase the acidity 
‘of the urine. These results occur on an animal and also on a vegetable 
diet. Dr. Roberts considers that the above effects of the meal are due 
‘to the mineral constituents of the food, which contain alkali in excess of 
‘the phosphoric acid present, Hence arises the alkalinity of the blood ; 
‘But if this increases beyond a certain point, the kidneys separate the 
excess, and the urine is alkaline. If, on the other hand, the blood is 
not sufficiently alkaline, the kidneys separate acid. Thus it would 
0 Uae ORS ERS ee Ne Cota 
of the kidneys, 

‘The intensity of the acid reaction is readily determined by ascer- 
‘taining how much of 2 graduated solution of carbonate of soda is 
‘required to neutralise the acid in a given quantity of urine. Dr. Roberts 
found that on an average the total daily acidity of the urine of a healthy 
man was saturated by 14°10 grains of dried carbonate of soda, Onone 
day, however, ‘only 5°9 grains were required, and on another as much as 
22°34 grains were necessary. 

Tn stating the results, the degree of acidity is ustally expressed as if 
ft depended on oxalic acid—each degree of acidity corresponding to 
‘one grain of crystallised oxalic acid (HO, €,0,, 2 Aq.) In twenty-four 
“hours, a proportion of acid is excreted which corresponds to from 30 to 
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60 grains of crystallised oxalic acid, according to Vogel. On estimat- 
‘ing the quantity of acid, see “ Volumetric Analysis,” p. 112. 

Alkaline Urine—The alkaline reaction of a specimen of urine may 
be due to the existence of carbonate of ammonia, in which case the 
blue colour produced by testing it with reddened litmus is destroyed by 
the application of a gentle heat (volatile alkadt) ; or it may depend upon 
the presence of an alkaline carbonate, as carbonate of soda, or a neutral 
salt having an alkaline reaction, like common phosphate of soda, in 
which cases the application of heat does not restore the red colour of 
the litmus-paper (jixad alkali), 

‘Yotatite Atkal.—The development of carbonate of ammonia in 
urine depends upon the decomposition of the urea by the action of 
the mucus or some animal matter, which acts the part of a ferment. 
Tn some diseases of the mucous membrane of the bladder, and in cases 
of paraplegia, where the muscular coat of the organ is paralysed, and 
consequently the secretion is retained fora long time, this change is 
very Hable to occur, The pain and distress are much relieved by 
washing out the bladder thoroughly with tepid water, A mere trace of 
urine which has undergone this change is capable of exciting a similar 
decomposition in a very large quantity. It is important to notice that 
if pus be present in such urine, it becomes converted into a viscid glairy 
mass, which is removed from the bladder with the greatest difficulty. 
‘This action of the volatile alkali on the pus, precisely accords witly that 
which occurs if ordinary liquor potasss be added to a specimen of pure 
pus out of the body. Pus thus rendered glairy, forming a viscid adhesive 
mass at the bottom of the vessel containing the urine, is usually called 
mucus, but as I have said, it really consists of altered pus, If this 
action on the pus only occurs after the urine has left the bladder, it is 
unimportant, but when it occurs before its expulsion, it is always neces- 
sary to interfere, and if the change cannot be entirely prevented, owing 
to the existence of certain mechanical impediments to the escape of 
the urine, we must try to render the urine acid, and thus prevent its 
occurrence, by giving large and frequently repeated doses of hydro- 
chloric or nitric acid, unless this treatment is contraindicated, as in 
certain cases which I shall have occasion to refer to. In some cases 
the pus comes from the urethra, when it always escapes with the first 
portion of urine voided. 

Whatever causes prolonged retention of the urine in the bladder, in 
the ureter, or pelvis of the kidney, will excite this change, and, as a con- 
sequence, toughening and ulceration of the mucous membrane may 
ensue, with the pitcipitation of phosphate of lime and ammoniaco~ 
magnesian phosphate, More pus is formed, which effects the decom- 
position of the urea and aggravates the mischief already produced, 
and unless relief be afforded, complete disorganisation of the mucous 
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on Volatile alkali is never detected in healthy 


Fixed Atkall—Uring, however, often exhibits an alkaline reaction 
duc to the presence of an alkali which is not volatile by heat, and this 
Teaction is often to be met with ina state of health. When an alkaline 
‘carbonate is detected in the urine, it usually results from the decom- 
Position of salts of certain organic acids in the organism Salts ot 
tartaric, racemic, citric, and, under some circumstances, those of oxalic 
and acetic acids, become resolved into carbonates in their passage 
through the organism, just as by the influence of «red heat they are con- 
‘Yerted into carbonates out of the body. The urine may always be 
rendered alkaline, and very quickly so, by giving such salts in sufficient 
quantity ; and their administration is of great advantage in cases where 
benefit is likely to be derived from alkalies, especially where strong 
alkalies do not agree with the digestive organs. 1 believe that in many 
cases the alkali thus formed in the organism exerts a more beneficial 
influence than alkalies or their carbonates. The value of the juice of 
‘ranges and lemons in various conditions is 10 be attributed to this 


If the alkaline reaction of the urine is due to the presence of 
carbonate of ammonia, crystals of triple phosphate, se plates of 
“Urinary Deposits,” Phosphates, Part IV, and a ‘deposit of phos- 
phate of lime in a granular state, or in the form of globules or minute 
dumb-bells will be present ; if on the other hand, it depends upon 
fixed alkali, only the latter deposit without the crystals will be de- 
tected, 


‘The quantity of alkali can be estimated by the ordinary process of 
alkalimetry. Dilute sulphuric acid containing a known quantity of 
pure sulphuric acid is added until the reaction is neutral to test- 
‘Paper. 

THE QUANTITY AND CENRRAL COMPOSITION OF HEALTHY URINE. 

Tv is very important in all cases to know the quantity of urine passed 
in a given period of time. The most minute chemical and micro- 
scopical examination often fails to show any fact of importance in the 
investigation of a case, in consequence of the quantity of urine passed 
in the twenty-four hours not having been measured. The practitioner 
desires to know, not only the quantity of urine passed (that is, water 
and solid matter together), but the absolute amount of solid matter dis- 
solved in water, For this.solid matter consists mainly of substances 
resulting from the disintegration of tissues and blood corpuscles. Such 
information can only be obtained by carefully measuring the entire 
quantity of urine passed in twenty-four hours, and evaporating a given 
‘amount of the mixad urines passed at different periods of the day to dry- 
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easily be calculated. 

‘The atuowat of rine and the yropoition ‘of solid witli ie'cbdbaina 
vary very much, from day to day, in healthy persons. The temperature 
of the air, and the amount of moisture present in it; the state of the 
skin and mucous surfaces generally; the activity of the functions of 
respiration and cireulation ; the amount of exercise; the quantity and 
nature of the food, and, of course, the amount of fluid taken—are some 
of the circumstances which affect the gwanfity of the urine passed. The 
nature of the occupation also may materially influence the amount 
passed. But the amount of urine secreted in health varies according to 
the size of the individual, or rather according {to his weight, and the 
activity of the nutritive changes, so that it is useless to attempt to fix 
definitively the average quantity passed by individuals generally, In 
round numbers, however, the proportion in health may be estimated at 
from 20 to 60 oz.; and a greater quantity is passed in the winter than 
during the summer months, because in cold weather less fluid escapes 
from the body through the skin. It is stated that rather more than 
two ounces of urine are secreted per hour, but during some periods of 
the day the secretion is much more active than at others. 

Tt is clearly very important that we should have some general idea 
of the quantitative composition of healthy urine, and the amount of the 
various constituents which are excreted from the healthy organism in 
twenty-four hours. Those who are making observations on the urine 
in disease, should be acquainted also with the relative proportion of 
these different substances to each other in the healthy state. It is true 
that the healthy variations are very great; but, in certain cases of 
disease, the difference in the quantity is so considerable that the ob- 
server cannot fail to be struck with the importance of the fact. ‘Thus, 
jn health, from 400 to soo grains of urca are excreted in twenty-four 
hours, In certain cases of kidney disease, when the cortical portion is 
‘impaired in structure, not more than 100 grains are eliminated ; while, 
in some cases of fever, upwards of t,000 grains have been removed 
within the same time. Of the significance of such facts there can be 
‘nO question ; and the physician cannot fail to reflect upon the very dif- 
ferent chemical conditions under which life is being carried on in these 
cases. Without considering the many circumstances likely to affect these 
abnormal processes, how can we hope ever to gain that insight into the 
nature of disease which alone will enable us to modify or counteract 
the morbid change going on? 

Analysis of Healthy Wrine—The composition of healthy urine is 
given in analyses 16, 17, 18 by Berzelius, Lehmann, and Dr. Miller. 

16 is an analysis of 1,000 parts of healthy urine by Berzelius; 17 is 
one by C. G, Lehmann, 








The is an analysis of healthy urine by my friend Dr. W. A, 
Miller, of King's College :— 





Specific gravity 

Water “ 

Solid matter... tooo 
Urea 3300 
Uricacid 6 
Alcohol extract 2903 

3979 ) Water extract 5% 
Mucus W 
Chloride of sodium 1673 
Phosphoric acid. 43 

Ficed | Sulphuric acid ar 

salts, (Lime. 0 

1335 | Magnesia 38 
Poth... 4aT 
Wellies ie ie = 2 


‘Fotal Quantity of Substances exereted In twenty-four hoare—But it 
is very important to be acquainted with the total quantity of the different 
‘ingredients excreted in twenty-four hours, and in order to ascertain this, 
the urine passed during the entire period of twenty-four hours must be 
collected and measured. From the results obtained, by analysing a 
portion of the mixed urine, the total quantity of the different ingredients 

* Ttis now generally admitted that Inctic acid and lactates are not constituents of 
healthy urine, (‘¢Millers's Chemistry," Part 111.) 

+ The distribution of acids and bases in these analyses is not warranted by facts. 
‘There is litthe doubt that every acid has a share of every base, and until we Kuow the 
ratio of distribution, ir will be better to state acid and hase separately as In Miller's 


$ The expression of the constituents of the organic matters might be modernised 
ly substituting for ** alcohol extract" and ‘water extract,” “hippuric acid, creatinine, 
ee ne ‘matier, and unknown onganic matter 1503," or 34°35 per conte 


ke 
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in the whole amount passed is easily calculated. The quantities of the 
different substances excreted in twenty-four hours, are stated under their 
‘proper heads, and a rough approximation of each is given in the table 
on p. 127. 

‘Vogel gives the following estimate of the quantity of urine, and its most 
important constituents excreted intwenty-fous hours in a state of health:— 

Average quantity in twenty-four hours 

Average specific gravity... a 

Roa ee 

Average quantity of chlorine 

Average quit of fe acl refered to 1 gr of esti 

onalle acid (HO, Cy0y, Aq) a8 unity». 

Average quantity of total phosphoric acid, PO, 5 . 

Average quantity of total sulpharic acid, SO; ss. 30'BB yy 

‘Proportion exereted for each pound weight of the Body,—The rela- 
tion of the quantity of urinary constituents excreted, to the weight of 
the body, is also a most important inquiry, and is generally stated at 
80 much for each pound weight. 

‘The following results, taken from Dr, Parkes, give the quantity of 
urinary constituents excreted for each pound weight of the body in 
twenty-four hours, adopting 145 lbs. as the average weight of all the men 
whose urine had been ae 














‘The table below ji is frei ea a ‘valuable paper by the Rev, S. 
Haughton, in the “Dublin Quarterly Journal,” October 1862. The 
results accord, in some cases, very closely with those just given, but 
there is considerable difference in the quantities of uric acid, phosphoric 
acid, and chlorine. 
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Variation of Quantity at different periods of tfe—The proportion 
of the different constituents excreted varies, however, as already stated, 
at different periods of life, The amount of urine excreted is much 
greater, in proportion to the body weight, in children than in adults. In 
the foetus and infant, however, the urine contains a very small quantity 
of solid matter. In a specimen of foetal urine, examined by Dr. Moore 
(Heller’s Pathology of the Urine), no urea was present. found urea in 
specimen taken at the seventh month. It contains also numerous 
casts of the uriniferous tubes with free epithelium but no albumen, 
‘The proportion of solid matter is not more than five parts in 1,000, 

In young children of from 4 to 8 years, the mean age being 4 years 
and months, and the mean weight 311bs., the quantity and compo- 
sition as calculated from analyses of Scherer, Bischoff and others, by 
Dr. Parkes, is as follows — 

Per Ib. of the 

to a4 hours bali lated 

10062 yrainvef ox xxilj. 324738 grains 
260 


Tn old age, on the other hand, the solids of the urine are considerably 
lessened. According to Lecanu, only about 25 grains of urea are 
excreted in twenty-four hours by old people. The uric acid is in about 
the ordinary proportion. 

Although, in all works on the urine, tables of the average composition 
of urine are given, it must not be supposed that the numbers given are 
correct for every individual case examined. It has been clearly shown, 
not only that the proportion varies according to the weight of the 
person, the quantity of food taken, the amount of active exercise, and 
many other circumstances; but that the proportion of solid matter 
‘excreted for every pound weight of the body varies considerably in 
different individuals, in the same person at different times, and enor- 
mously at different periods of life. This, however, is no more than 
would be expected, since the proportion of the most important of the 
solid urinary constituents depends directly upon the quantity of matter 
disintegrated in the organism; and this, as is well known, is much 
greater in the child than in the adult; while in old age these changes 
are reduced to a minimum. 

Average quantity of various Constituents In Meatthy Urine—With a 
view of giving a rough idea of the amount of the different urinary con- 
stituents excreted, and the proportion which these bear to cach other, in 
wrenty-four hours, I have arranged the results of numerous observations 
in a tabular form. The proportion of some of these substances is to 
variable, that it is impossible to give an average. In most cases, I have 
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purposely given a round number, and avoided fractional parts; but in 
other instances, in which I have not been able to institute examinations 
for myself, and when the question has only been examined by one or 
two observers, I have given the exact figures published by the authority 
who has made the matter an object of special study. In constructing 
this table, I have notattempted to follow any single observer, but, with 
the exceptions alluded to, have put down numbers which appear to me 
to be tolerably correct. They have been obtained by consulting 
numerous authorities, and from my own analyses. This table, there- 
fore, is only to be looked upon as arough approximation to the truth. 
In the second column will be found the quantity of each constituent 
eliminated in twenty-four hours corresponding to every pound weight 
of the body; in the third column the composition of 1,000 grains 
of urine is given; in the fourth, the quantity of constituents in too 
grains of solid matter; and in the fifth, the percentage of composition of 
the salts. 

Tt will be seen that, in round numbers, the solid matter composes 
about Jgth of the weight of the urine, and contains 4rd of its weight of 
inorganic salts; of these last about 4rd consists of sulphates, 4th of 
chlorides, and the remainder of alkaline and earthy phosphates, in about 
the proportion of six to one. Of the organic matter, as much as rds 
consists of urea, which therefore forms about one half of the entire solid 
matter in urine. 

‘The figures in the table may be regarded as the proportion excreted 
hy astrong healthy man in good nutrition, on full diet. Healthy women 
would excrete from one third less to half the quantities given in the first 
column, 

Some exception may be taken to the numbers expressing the relatice 
amount of the different ingredients. For instance, the proportion of 
urea to extractive matters undergoes the greatest variation, Sometimes 
the urea is double the weight of the extractives, while in other cases the 
numbers would be reversed. Many of the saline constituents also 
exhibit the greatest variations, not only in different individuals, but in 
the same person, on different days, Thus, the quantity of chlorides is 
twice as great on some daysas on others, depending, as before remarked, 
partly on the amount taken in the food, partly upon the quantity of fuid 
and other saline matters. As yet, these extraordinary fluctuations have 
not fully been accounted for; but, doubtless, in time, the circumstances 
which determine them will be accurately made out. 

Observations on Estimating the Excrementitious Substances.—The 
above table may, perhaps, assist the practitioner, in some measure, in 
remembering the general composition of healthy urine, and the proportion 
of the different constituents eliminated from the body in twenty-four hours. 

_ It is, however, quite impossible to use this or any other table as a 
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‘WEIGHING MACHINES. 

standard of reference, because the proportion of the urinary constituents 
secreted in health is very different in different individuals. Before we 
can judge if a man is passing too much or too little of any substance, 
‘we must ascertain his weight, and form some general idea of the activity 
of his vital actions when he is in a state of health. For example, the 
statement that a patient is passing daily rso grains of urea, indicates 
nothing ; for a small woman, in good health, weighing So Ibs. or less, 
secretes daily even less than this; but if this amount only were excreted 
bya tall, strong, active, healthy man, weighing 170 Ibs. or more, it 
would indicate a very serious state, and we should know from this fact 
alene that he was in the greatest danger. In such a case, the secreting 
structure of his kidneys must be temporarily or permanently affected, 
and, unless relief be afforded very soon, death must result from the 
accumulation of excrementitious substances in the blood, 

Af it is proposed to conduct a series of researches with the object 
of ascertaining the proportion of excrementitious substances produced 
in, and remaved from, the organism, the weight of the individual 
should always be taken, and the amount of ingesta must be estimated 
daily. The quantity of excrementitious substances generally, including 
the swent, must be determined. There is very much to be made out by 
a careful series of researches of this kind in the cases of patients 
suffering from various acute affections ; and, since the introduction of 
the volumetric process of analysis, p. 99, we have had great facilities 
for conducting such inquiries. 

‘Welghing Machines—In many cases, the most valuable information 
bearing upon the progress of the case may be gained by the simple pro- 
‘cess of weighing the patient, which is too seldom adopted. How often 
in the course of many diseases one desires to know simply if the patient 
has gained or lost in weight! All our hospitals and public institutions 
ought to be furnished with weighing machines. The best weighing 
‘machines are, unfortunately, very expensive. A good simple apparatus, 
which can be made for a moderate sum, is much required. Messrs. 
Weiss construct an improved apparatus, suitable for the practitioner, but 
the price of this is ten guineas, Mr. Young, of Cranboume Street, W.C., 
also makes excellent weighing machines. A very useful machine is sup- 
plied by Messrs. Pooley, of Liverpool, and Fleet Street, London, which 
is well adapted for ordinary observation, and costs less than four 
pounds, 
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‘THE CONSTITUBNTS OF MEALTHY URINE, 


At is convenient to divide the constituents of healthy urine into 
three classes, viz. -—I, Volatile Constituents ; 11, Organic Constituents ; 
TH, Tnorganic Constituents. 

‘The first class includes those substances which are volatilised at the 
temperature of a steam-bath (212° F. or less). ‘The most important of 
these are, water, carbonic acid, and certain ammoniaeal salts, 

‘The second class contains those organic constituents which are not 
volatilised at a temperature of 212°, but which are decomposed at a red 
heat. The most important of these are, urea, wric or lithic acid, hippuric 
acid, with rates and hippurates, sueus from the bladder or other parts 
of the urinary mucous membrane; crarfine(?), creatinine, and various 
indeterminate uncrystallisable substances included under the head of 
extractive matters, Colouring matters, p, 147, and certain peculiar organic 
acids, traces of sugar, with perhaps traces of deucine, tyrosine, see part III, 
and one or two other less important organic matters, might be included 
in this class. 

In the third class are found various saline matters which remain fixed 
after the organic matter has been destroyed by a red heat, and the 
catbon which results removed by prolonged exposure to a dull red heat 
in contact with the air, These inorganic constituents consist principally 
of chlorine, salphuri, and phosphoric acids, in combination with sodium, 
potash, soda, lime, magnesia, iron, and sometimes alumina, with traces of 
silica, 


L—VOLATILE CONSTITUENTS OF HEALTHY URINE. 


‘Water.—Healthy urine contains from 940 to 960 grains, or even 
‘more, in 1,000, The proportion of water is much influenced by various 
circumstances, especially by the quantity taken in the food, the activity 
of the skin, and the presence of various substances which influence the 
chemical changes going on in the tissues, or affect the secreting action 
of the kidneys. The mode of estimating the proportion of water has 
been before alluded to. At first this would be supposed to be a very 
simple matter, but in practice it is found to be one of the most difficult 
‘operations in analysis, because many of the organic constituents of 
urine are pron to undergo change at a very moderate heat, and even 
‘at the temperature of the air, if the concentration is effected too slowly. 
Practically, it is the best plan to concentrate the urine at a temperature 
of 100° F., and then continue the evaporation é vec over sulphuric 
acid until the residue ceases to lose weight. 

‘@arbonte Acta is held in solution in fresh urine: indeed, traces may 
be detected in all the animal fluids. Its presence may be shown by 
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passing some pure hydrogen gas through urine, After the gas has 
traversed. the fluid, it should be conducted into pure lime water, which 
will become turbid if there be an appreciable quantity of carbonic acid 
present, This experiment is founded upon the fact that, if one gas be 
passed through a solution of another gas, the latter will be displaced by 
it. By distillation, also, the presence of carbonic acid may be shown ; 
Dat, in this process, great care must be taken to prevent the production 
‘of carbonate of ammonia, which would, of course, cause a precipitation 
‘of carbonate in lime or baryta water, The fluid may be made to boil 
att a temperature of 120° F., if the air be exhausted. ‘There are certain 
peculiar yolatile acids which will be described with the other acids of 
the urine, p, 152. See also p, 118, 

Ammonia and Ammonineal Satt«—Another volatile constituent of 
urine is ammonia. ‘The presence of this substance in healthy urine has 
been doubted by many; but Heintz has shown that the addition of 
chloride of platinum to fresh urine causes a precipitate which consists of 
the potassio-chloride of platinum, with a certain quantity of the ammonio- 
chloride of platinum ; the amount of the latter being estimated by de 
termining the quantity of the potassio-chloride in a separate experiment. 
Neubauer has obtained thirteen grains of ammonia from the urine passed 
in twenty-four hours, Ammonia exists as urate; it is also found in 
‘egmbination with hydrochloric acid, with phosphoric acid and soda, and 
with phosphoric acid and magnesia, Chloride ‘of ammonium is also 
present. Neubauer and Kerner estimate the quantity of chloride of 
ammonium at about 35 grains in twenty-four hours. 

Ammonia is likewise given off during the decomposition of several 
‘of the organic constituents of the urine by heat, as indeed it is from 
many other nitrogenous organic substances. ‘Thus, if x portion of the 
solid residue of urine be exposed to a temperature short of redness in 
a small glass tube, much very offensive vapour will be given off, and a 
carbonaceous residue will remain in the tube, If a piece of reddened 
Titmus or turmeric paper, moistened with distilled water, be applied to 
the mouth of the tube as soon as it is heated, the blue colour of the 
former will be restored, and the latter will assume a dark brown tint— 
reactions which indicate the existence of volatile alkali or ammonia, 
which arises from the decomposition of nitrogenous matters. 


TL—ORGANIC CONSTITUENTS OF HEALTHY URINE. 


Many of the constituents of healthy urine may be obtained in a 
crystalline form by allowing a few drops to evaporate, at a moderate 
temperature (about 140° F,), upon a glass slide, or in a shallow oval 
glass cell. In this manner, crystals of urea, urate of soda, chloride of 
sodium crystallised in cubes and octahedra, phosphates, and sulphates, 
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may be readily obtained. ‘Ihe observer should make himself familiar 
with the appearance of these crystals —" Illustrations of Urine," &c. ; 
Urine, pl. I, fig. 1. 

‘The quantity of the organic constituents varies very ntuch, as would 
‘be supposed. In healthy urine, about three fourths of the solid matter 
consist of organic substances, and there may be found from 12 or 14, 
to 45 or 50 grains in 1,000 grains of urine. The mode of estimating 
the amount of solids has been already referred to, p. t29. The quantity 
of the organic constituents is easily obtained by burning a weighed 
portion of the solid matter, and by subtracting from the amount the 
quantity of saline residue which remains after incineration. ‘The result 
gives the quantity of organic matter, 

Urea (C,H,O,N,)—The most important of the organic constitu- 
ents of urine is urea. Tt is a crystalline substance, very soluble in hot 
water, and in four or five parts of cold water, soluble in alcohol, but 
insoluble in pure ether, deliquescent, readily crystallised if pure, but the 
Presence of certain organic substances seriously interferes with its 
crystallisation. Good crystals of urea may nevertheless be obtained by 
simply evaporating some specimens of urine upon a glass slide, at a 
moderate temperature. Urea has a cool saline taste, is perfectly colour- 
less when pure, but is highly retentive of the colouring matter of urine. 
Th order to obtain perfectly colourless urea from urine, it is necessary 
to expose it in a diluted state to the prolonged action of animal 
‘charcoal, 


Quantity,—Urine in health contains from 12 or 15 to 30 or 49 parts, 
of urea per 1,000; and as much as from qo to 6oo grains of solid urea 
aire excreted from the body of a strong healthy man in twenty-four hours. 
‘The solid matter of healthy urine contains half its weight of pure ures. 
‘The amount of urea excreted in twenty-four hours, corresponding to 
each pound weight of the body, is about 3° grains. So that a healthy 
man, weighing about 149 Ibs, ought to secrete during the twenty-four 
hours nearly 500 grains of urea, In infants and children, however, a 
much larger quantity in proportion to the weight of the borly is secreted. 
From some calculations of Dr. Parkes, based on analyses made by 
Scherer, Bischoff, and Lecanu, it appears that a child, weighing about 
go lbs., and four years of age, will excrete for each pound weight of the 
body nearly 6 grains of urea in twenty-four hours, 

‘The Rey. S. Haughton (ina paper read before the Association of 
the King and Queen's College of Physicians, Dublin, 1860) has endeay- 
oured to show that, of the urea secreted, certain proportions represent 
respectively the vial, mechanical, and mental work performed in the 
organism, Men employed in ordinary routine bodily labour may be 
‘well fed on a vegetable dict, and discharge 400 grains af urea daily, of 
which 300 grains are spent in svfa/, and roo grains in wechanica! work. 

x2 


132 NITRATE AND OXALATE OF UREA. 


Ifthe work is of a higher order, better food must be supplied, and 533 
grains of ureaare excreted, Of this quantity 3oo grains are spent in 
vital, and 233 grains in mental work and the mechanical work. necessary 
to keep the body in health. 

Detection. —Nitrate of Urea (CH,N:0,,HO,NO,)—The presence of 
‘urea is very easily detected, if the solution be moderately strong, Ifa 
few drops of strong nitric acid be added to urine which has been slightly 
concentrated by evaporation, and afterwards allowed to cool, a number 
of beautiful sparkling crystalline lamelli immediately make their appear- 
ance. These crystals of nitrate of urea are not very soluble in the 
solution, and are easily recognised by their microscopical characters, 
pl. HIE, figs. x to 6, pl. Ta, fig. 7. 

‘The character of the crystals varies slightly according to the amount 
of acid added, and the degree of concentration of the urea solution. 

Not unfrequently, especially in cases of acute disease, in this country, 
the urine contains so much urea when passed, that it erystallises upon 
‘the addition of nitric acid without previous evaporation. It appears 
from the observations of foreign authorities that such examples are rarely 
if ever met with on the continent, 

‘The ordinary test for the presence of urea depends upon the slight 
solubility of the crystals of nitrate of urea in water, and the readiness 
with which this salt is formed when nitric acid is added to a solution 
containing urea. When, however, only traces of urea are present in an 
animal fluid, asin blood, it is better to evaporate to dryness in the first 
‘instance, and extract the dry residue with alechol After filtration, the 
alcoholic solution is evaporated to the consistence of a syrup, and, if 
necessary, & few drops of water arc added, If urea be present, the 
characteristic crystals will be formed upon the addition of nitric acid. 
By this process the urea is separated from mast of the saline matters, 
from albumen and other substances, which would interfere with the 
formation of good crystals of the nitrate, 

Oxalate of Ures (C;H.N,O,HO,C.0,)—If, instead of nitric acid, a 
concentrated solution of crystals of oxalic acid be added to the concen- 
trated urine, numerous crystals of oxalate of wree would be formed. The 
oxalate is also a very insoluble sult, and, like the nitrate, crystallises in, 
thomboidal plates ; but the crystals are more perfectly formed, and the 
inclination of the angles is different, pl. IV, figs. « and 2, pl. 1a, fig. 5. 

A solution of pernitrate of mercury (mercuric nitrate) also forms 
4 precipitate with urea; but in order to apply this test, all the chloride 
of sodium and phosphates must be removed. Liebig has proposed 
a most simple and highly efficacious plan for estimating the quantity 
of urea by ascertaining the amount of a solution of pemitrate of 
mercury, of known strength, which is required to throw down the 
whole of the urea in a given volume of urine. This process for estimating 
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Prate II. 


Urea, C:H,N.0,. 


Fig. 1. Urea obtained from urine crystallized in its own mother 
liquor. 


Fig. 2. The same examined in the dry way. 


Fig. 3. Small crystals of urea formed in a concentrated solution of 
natural urea. 


Fig. 4. Similar crystals of larger size. 
Fig. 5. Artificial urea crystallized. Examined in the dry way. 


Urea. 


Pure urea may be easily obtained by the decomposition of the nitrate 
or oxalate of urea, The crystals represented in fig. 1 were made by 
decomposing pure oxalate of urea with common chalk. An oxalate of 
lime is formed, which is separated by filtration, and the urea remains in 
solution. From the nitrate, urea may be obtained by adding carbonate 
of baryta — nitrate of baryta and urea result; the latter may be 
separated by evaporation to dryness, and extraction with alcohol, which 
dissolves the urea and leaves the nitrate of baryta. 


For the mode of preparing the nitrate and oxalate of urea, see 
page 132. Pure urea may also be obtained artificially by evapo- 
tating cyanate of ammonia to dryness. 
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the quantity of urea, as well as the simple plan proposed by Dr. Davy, 


Sitoaeisoe sve ee Draper's process is founded upon this 
fact (Phil. Mag,,” vol. VI, series TV, p. 290). Bunsen and Ragsky 


Characters, Urea cerystallises in four-sided prisms, which seem to 
be composed of a number of acicular crystals, “ Illustrations of Urine,” 
pl. II, fig. 1. Hollow spaces are usually present in the interior of the 
crystals in considerable number, These contain a fluid differing con- 
siderably in refractive power from the crystal itself. When the crystals 
are dried, these spaces are occupied with air. They are seen in almost 
all the crystals represented. Tt is curious that urea causes common salt, 
which, under ordinary circumstances, erystallises in cubes, to crystallise 
in octahedra ; and chloride of ammonium, which crystallises in octahedra, 
to crystallise in cubes, “ Iitustrations of Urine,” pl. I, fig. 1. 

Urea melts at 248” F., and is decomposed at a higher temperature ; 
cyanate of ammonia and carbonate of ammonia being among the 
products of the decomposition. It is not decomposed by being 
boiled in pure water, but mere traces of putrescent animal substances 
‘excite rapid decomposition even in the cold. Yeast also exerts the 
same effect ; and mucus and pus produce this decomposition very rapidly, 
as already remarked under the head of “volatile alkali,” p. 120. The 
rapid evolution of carbonate of ammonia from urine which has been 
placed in a dirty vessel, is explained in the same manner, 

In the laboratory, urea may be formed artificially (Urine, pl. LI, fig. 5). 
By allowing cyanate of ammonia to evaporate to dryness, it becomes 
converted into urca, in which neither cyanic acid nor ammonia can be 
detected. Urea is one of the products formed by the action of peroxide 
of lead on uric acid, and it is also produced by the action of alkalies 
upon alloxan and creatine. Béchamp stated that he had obtained urea 
directly from the action of oxidising substances on protein compounds, 
a5 permanganate of potash wpon albumen. This experiment has been 
many times tried in my laboratory without success, and several chemists 
have failed to confirm Béchamp’s results ; so that we may consider that, 
up to the present time, no one has succeeded in producing urea directly 
from the tissues, or from albuminous substances, It is certain that the 
idea of all oxidised substances being formed by the direct oxidation of 
chemical compounds already existing in the blood and animal juices 
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quite erroneous. For the most part the presence of living germinal 
I ‘matter is necessary to the chemical change, 

‘Af it is desired to obtain a specimen of pure urea from urine, an 
oxalate or nitrate is first prepared, purified by being recrystallised, dis- 
solved in water, and heated for some time in contact with pure animal 
charcoal. When the solution is colourless, it is decomposed with chalk 
or carbonate of barytes. The solution of urea is evaporated to dryness 
ona steam-bath, extracted hy alcohol, and the solution concentrated, 
so that crystals may form, The pure crystals are very deliquescent ; but 
they may be dried and preserved for any length of time, if carefully 
excluded from the air. They form beautiful microscopic objects. 
“Tilastrations of Urine," pi. 11. 

Rich in nitrogen, very soluble in water, readily diffused through 
large quantities of fluid, and possessing considerable power of per- 
meating animal membrane, urea may be regarded as the principal 
product resulting from the disintegration of nitrogenous tissues, through 
the agency of living matter, and as one of the most important excre- 
‘mentitious substances found in the animal organism. Not only is urea 
derived from the products resulting from the disintegration of muscular 
fibre, but any excess of albuminous materials taken in the food is 
removed from the body chiefly in the form of urea. It must, however, 
be borne in mind, that the urea does not exist in the fluid expressed 
from the muscles. Part of the urea excreted is probably formed in the 
blood, but the greater proportion is formed in the kidneys, 

Circumstances affecting the Formation of Urea—The quantity and 
nature of the food, and all circumstances which affect the nutrition and 
repair of the tissues, will exert an influence upon the quantity of urea 
formed in a given time. A liberal dict, rich in albuminous substances, 
and active exercise, combined with a healthy state of the organs of 
respiration and circulation, cause the formation of a large quantity of 
urea; while indolent habits, « diet rich in carbon and poor in nitrogen, 
insufficient food of any kind, an unhealthy state of the lungs and circu- 
latory organs, and an imperfect supply of good air, will diminish the 
proportion formed, It need hardly be said that a greater quantity 
of urea is formed while we are awake than during sleep; by strong 
muscular persons, than by weak ones; by men than by women; in 
winter, when a small quantity of excrementitious substances is removed 
by the skin, than in summer, when the perspiration is abundant. 

Tt has been supposed that urea is formed in the organism by the 
oxidation of uric acid and other substances, but it is more probable 
that if the fluids are rich in oxygen, urea results from the changes 
occurring in germinal matter, while, if litle oxygen be present, uric acid 
and other less highly oxidised matters arc formed in larger proportions. 
A certain quantity of oxalic acid, and substances of a lower degree of 
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oxidation than urea, may also be produced. Wobler and Frerichs have 
shown that, if uric acid be taken at night, oxalate of lime is found in 
the morning urine ; and Neubauer found that, when rabbits were made 
to take a considerable quantity of uric acid with their food, the urea in 
their urine increased from 1°34 to 4 grammes (from 20°67 to 61°72 
grains). Large quantities of fluids cause an increase in the proportion 
of urea formed in the organism. A dilute state of the solids is fivour- 
able to their oxidation; and in certain conditions, where these changes 
are but imperfectly carried on, and in consequence uric acid accumulates 
in the blood, or at most is resolved into oxalic acid, the further oxida. 
tion is promoted by the administration of increased quantity of fluid, 
especially of fluids containing alkalics which not only inctease the 
activity of the changes, but effect the solution of the insoluble uric acid 
and urates. Hence the benefit of alkaline waters, baths, moderate 
exercise, and plenty of good air, in gout and other conditions in which 
much more uric acid is formed than can be, under ordinary circum- 
stances, converted into urea. 

Snpluence of Sait—The quantity of urea excreted is also increased 
by common salt (Bischoff). It is probable that chloride of sodium not 
only, 50 to say, filters through the different tissues, like other saline 
substances, and thus drives out other materials which are contained in 
their interstices ; but that it also facilitates the occurrence of chemical 
change in the body, and directly influences the quantity of urea formed. 
‘The importance of chloride of sodium in cell-growth, during the 
development of different textures, and its value in nutrition generally, 
are well known. 

. Influence of Alkaties —The beneficial effect of alkalies in different 
cases ig acknowledged by all; and it is probable that this is in part to 
be explained by the influence they have been proved to possess in pro- 
moting chemical change in the body, and especially in favouring the 
oxidation of albuminous substances. Dr, Parkes has shown concle- 
sively, in an elaborate series of experiments, that liquor potassm exerts 
a direct influence of this kind, (On the Action of Liquor Potassa 
on the Urine in Health," British and Foreign Medico-Chirurgical 
Review, vol. XIV, p, 255, January, 1853.) The percentage of solids 
in the urine is increased ; the urea seemed to be increased somewhat ; 
but Dr. Parkes considers this only a probable effect of the alkali. 
‘The proportion of sulphates was augmented in all the experiments. 
Franz Simon long ago showed that the sulphates were always increased 
whenever an increased proportion of urea is formed ; and the researches 
of Dr. Bence Jones and my own analyses lead to the same conclusion. 
In Dr. Parkes’ experiments, the acidity of the urinc was hardly affected 
by the liquor potassw ; and the whole of the potash taken (2 drachms) 
was entirely excreted in the urine, in the form of sulphate, in a very 
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short time,—if taken on an empty stomach, in from thirty to ninety 
minutes, Such facts assist in the most important degree to elucidate 
some of the most complicated chemical changes going on in the 
organism, and afford valuable information as to the nature of various 
morbid changes, as well as suggest the means by which these may be 
‘modified or counteracted. 

Influence of Alcohol—On the other hand, both the solids (urea, 
extractives, uric acid, sulphuric acid by 13 grains daily, phosphoric acid, 
chloride of sodium very considerably), and fluid of the urine are 
diminished by alcohol; so also is the proportion of carbonic acid 
exhaled. Tea causes a diminution both in the quantity of urine and 
fieces, a8 the beautifil researches of Dr. Bocker have conclusively 

(“Beitrige zur Heilkunde,” vol. I, “ Medico-Chirurgical 

Review," vol. XIV.) Hammond's observations confirm Bocker’s in the 
i ican Journal of Medical Science,” 
October, 1856). Coffee exerts a similar effect, which seems to be due, 
not to the caffcin, but, according to Julius Lehmann, to the empyreumatic 
oil which it contains. These substances, tea, coffee, and alcohol, in 
moderate quantity, affect the disintegration of tissue, and directly 
diminish the quantity of the excrementitious substances formed in the 
process. Supposing the food to. be insufficient, the loss of weight 
which must necessarily take place in the body would be lessened ; and 
they may, therefore, be regarded as advantageous, not only in econo- 
mising the food, but in limiting to some extent the waste of the albu- 
minous tissues, Probably these substances directly interfere with the 
disintegration of the blood corpuscles. 

Origin.—It used to bestated that no urea was formed in the kidneys, 
because it had been shown to cxist in the blood. It was held that urea 
was merely selected or separated from the nutrient fluid by the cells of 
the uriniferous tubes, but it is now almost certain that much of the urea 
is actually formed in the kidocys, Urea is with difficulty detected in 
healthy blood, because it is prevented from accumulating in that fluid in 
sufficient quantity by the selective power of the renal epithelium.* If the 
secreting action of the kidneys be impaired by disease, or if the blood be 
prevented from flowing through them, urea will accumulate in the blood 
‘to a considerable extent, and interfere with the function of other organs, 
especially the brain; and may in many cases be very readily detected 
by chemical tests. Under these circumstances, an incomplete removal 
of the urea will take place through other channels. It has been 
detected in the fluids of the intestinal canal, in vomited matters, in the 





© Dr. Thadichum attributes the failures of observers to detect urea in the blood, 
totheir precipitating the albumen by heat. If the blood be treated with strong alco- 
hol, the urea ix dissolved, and the albumen rendered insoluble at the same moment, 
‘The former can be detected in the alooholi¢ solution, 
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Prate IV, 


Oxalate of Urea, C;H.N,O;, HO, C20). 


Fig. 1. Crystals of oxalate of urea, obtained by recrystallizing 
nearly pure oxalate of urea from an aqueous solution. a. Dendritic 
masses, in which the form of the crystal is not very distinct. 4, Masses 
of well formed crystals. ¢, Perfect crystals of oxalate of urea. 


Fig. 2. Crystals of oxalate of urea obtained by evaporating healthy 
urine to dryness, and extracting the residue with alcohol; the alcoholic 
solution was then evaporated to dryness, and water added until the 
residue had a syrupy consistence ; to this oxalic acid crystals were added 
in sufficient quantity to form an oxalate with the urea present. d. Re- 
presents the general character of the crystals of oxalate usually formed 
in this manner. ¢ More perfect crystals. 
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saliva, tears, milk, bile, and sweat, in serous fluids in different localities, 
in the liquor amnii, and in the fluids of the eye. 

‘The researches of Perls, p. 36, prove what was rendered almost 
certain by another order of facts, that at least much of the urea is 
JSormed in the kidneys; and it is most likely that in many cases of 
disease, in which a large quantity of urea exists in the blood, much of 
this has been reabsorbed from the renal structure, instead of being 
carricd away from the organ by the ureter, 

‘Urea cannot be detected in the muscles, but can be readily pro- 
duced from several substances found in them. Removed from the 
body, very slight causes are capable of effecting its decomposition, and 
resolving it into ammonia and carbonic acid—substances of the highest 
importance to the growth of plants. 

It has been generally concluded that any albuminous matters taken 
in the food, in excess of what is required for the nutrition of the system, 
is at once converted into urea, Bischoff and Voit have endeavoured 
to show, on the other hand, that in this and in all cases the urea results 
from tissue metamorphosis. My own researches render it probable 
that all pabulum entcring the system must, before its elements can be 
applied to the nutrition of the tissues or removed by the organs of 
respiration and secretion, be first of all taken up by cells (chyle cor- 
puscles, white blood corpuscles), and become living or geravinal matter, 
which, after passing through certain definite stages of existence, becomes 
serum of the blood and the forma? matter of the red blood corpuscles. 
‘The products resulting from the disintegration of this formed matter may 
be taken up by the germinal matter of tissues, and at length beeome 
tissue, or by that of secreting cells, in which case it is removed in the 
form of the constituents of various excretions from the body altogether. 

Creatinine (C\;N,@;) is crystalline. The crystals take the form of 
right rectangular prisms, according to Robin and Verdeil, It has a 
strongly alkaline reaction, and is soluble in water. It is very soluble in 
warm alcohol. Tt combines with different acids to form salts. With 
chloride of zinc crystalline compound is formed, composed of roundish 
wart-like masses, made up of minute radiating crystals, which have been 
already referred to.—“ Illustrations of Urine,” pl. VII, fig. 4. 

Creatinine is found in the urine in large proportion, and must be con- 
sidered as an excrementitious substance. Neubauer states that normal 
urine contains as much creatinine as uric acid. It is not destroyed in 
‘the decomposition of urine, while the creatine undergoes conversion into. 
creatinine. Dr. Thudichum obtained as much as from 5} to nearly 
10 grains of creatinine from the urine of a healthy man ig twenty-four 
hours. 


Oreatine (C,H,N,0,).—The presence of creatine in utine was dis- 
covered by Heintz, who, however, considers that it does not exist pre- 
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formed in the fluid, but that it results from the chloride of zinc compound 
of creatinine by the assimilation of HO. Creatine gives no precipitate 
with chloride of zine until after conversion into creatinine. Licbig and 
Dessaignes have confirmed Heintz. Liebig obtained from dog's urine, 
which had stood long in contact with milk of lime, only ereatine, and 
from the fresh urine only crattinéne, Creatininein aqueous solution was 
converted into eveative by eight months’ contact with milk of lime: 
Dr. Thudichum has obtained from 3745 to 6°32 grains of creatine from 
‘the urine of a healthy man in twenty-four hours. The average is +7 
grains. Creatine has a pungent taste, is very soluble in hot water, but 
requires about seventy-five parts of cold water for its solution, It is 
very slightly soluble in alcohol, and quite insoluble in ether. It 
‘erystallises in right rectangular prisms and rhomboidal crystals.  Illus- 
trations of Urine,” pl. VII, fig. 3. By being boiled with baryta water, 
it is converted into urea and sarcosine ; with strong acids, into 
creatinine. 

Creatine may be obtained from urine by the following process, pro- 
posed by Liebig. Lime water and chloride of calcium are first added 
to the urine, which is then filtered and concentrated by evaporation 
in order to remove most of the salts. The liquid from which the salts 
have been separated is decomposed with one twenty-fourth of its weight 
of a syrupy solution of chloride of zinc. After the lapse of some days, 
a number of round granules make their appearance, These consist of 
chloride of zinc and creatinine, with which creatine is mixed, “Tllus- 
trations of Urine,” pl. VIII, figs. 1 and 2, They are dissolved in 
hot water, and treated with hydrated oxide of lead until the reaction is 
alkaline. The oxide of zinc and chloride of lead are to be removed by 
filtration ; and, after being decolorised by animal charcoal, the solution 
is evaporated to dryness. The residue is to be treated with boiling 
alcohol, which dissolves the creatinine very readily, but leaves the 
creatine, which may be recrystallised by solution in hot water. Crystals 
of creatine are also represented in pl. VI, fig. 4. 

Creatine is obtained from all kinds of lean meat, but exists in larger 
proportion in that of mammalia than in birds, reptiles, and fishes. 
Gregory obtained 0-14 from 100 parts of bullock's heart, 008 in 100 
parts of pigeon's flesh, and o'06 in the same quantity of the flesh of the 
skate, Although the flesh of fishes contains less creatine than that of 
the higher animals, it is more favourable for extraction. I obtained 
more than seventecn grains of creatine from two pounds of the flesh of 
the crocodile. The presence of creatine has been detected in the blood 
by Verdeil and Marcet. ‘races of it have been discovered in the 
arnniotic fluid. 

Its existence in the juice of muscular tissue, and its presence in the 
urine, would lead to the conclusion that creatine was one of the nitro- 
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genised products resulting from the disintegration of muscular tissue ; 
and such a view of its nature is supported by the readiness with which 
it is decomposed into urea, creatinine, and sarcosine. It is found in 
greater quantity in muscles which have been in active exercise during life, 
than in those which have been quiescent, The heart yields a large quan- 
tity ; and more is found in animals which have been hunted to death 
than in those destroyed without being subjected to violent exercise. 
SSeS) UE sy Dee eee eee 
Guanine (€oMN,O,), Sarcine, Inosite (CuHuOw+ 4Aq.)—Stahl 
and Lieberkiihn have discovered substance in urine which they con- 
sidered to be xanthine, but which, from its behaviour with reagents, 
may probably be regarded as guanine. Strecker has detected in urine a 
substance closely resembling sarcine, found in muscular fibre ; but its 
exact nature is at present doubtful. Inosite has been found in the 
urine of a man suffgring from Bright's disease by Cloétta, but it has not 
yet been detected in healthy urine. Crystals of inosite are represented 
in “ Mlustrations of Urine,” pl. VI, fig. 5. 
Urte or Kithle Acta (CwHiN.O.)—The organic constituent of the 
urine which rinks next in importance to urea is uric or lithic acid. In 


grins, which adhere to the sides of the glass vessel. Upon micro- 
Scopical examination, these are found sometimes to be camposed of 
‘separate crystals, and sometimes of small stellate groups ; the individual 
ezystals varying in form from the lozenge-shape to that of an elongated 


rived from the proper colouring matters of the secretion, and must, 
therefore, be regarded as an impurity. It can casily be obtained per- 
fectly pure and colourless; and, in three or four instances, 1 haye 
observed perfectly colourless crystals of this substance, which have 
separated spontancously from urine holding in solution scarcely a trace 

| of colouring matter, 
Pure uric ee Sean, fs vary tla thom 
| amine ; but the sides of the crystals, instead of being perfectly straight, 
are usually more or less curved, The angles, again, are often rounded, 
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so that the crystal has an oval form. In the “Tllustrations of Urine,” 
pl. Ja, fig: 4, and pl, V, figs. 4, 5, some crystals of pure uric acid are 
represented. Some of these crystals were obtained by the addition of 
acid to the solution, Although uric acid may be perfectly pure, the 
crystals vary much in size and form. Experiments show what 
very slight variations in the conditions under which they are produced. 
are sufficient to determine great alterations in the form of the 


Quantity—Healthy urine contains from half a grain to @ grain of 
uric acid in 1,000 grains of urine. The solid matter contains about 1'5, 
per cent. of this substance, and probably from five to eight grains are 
excreted by a healthy adult man in twenty-four hours. Dr. Thudichum 
gives the latter as the average quantity. The quantity of uric acid 
excreted in twenty-four hours, for every pound weight of the body, 
amounts to “059 grain, according to Parkes. . 

Déection.—The chemical characters of uric acid are well marked. 

1, Ifto a deposit consisting of uric acid, placed on a glass slide, a 
drop of nitric acid be added, a brisk effervescence ensues ; and, when 
the mixture is slowly evaporated over a lamp, a reddish residue is left, 
‘Upon the addition of a drop of ammonia, a rich purple tint is produced, 
owing to the formation of murexide, the so-called purpurate of 
ammonia. This test is exceedingly delicate: it was first applied by 
Dr. Prout. One other substance produces a similar reaction, and this 
is caffeine; but uric acid is at oncg distinguished from it hy its 
microscopical characters, 

2, The deposit suspected to contain uric acid, or a urate, may be 
dissolved in a drop of solution of potash, in which it is very soluble. 
Upon adding excess of acetic acid, and leaving the mixture for some 
hours, small crystals of uric acid will form. These may be recognised 
by their microscopical characters, 

3. Uric acid may be detected in animal fluids, when mere traces of 
this substance or of urates are present, by a plan proposed by my 
colleague, Dr. Garrod. The fluid suspected to contain the urate 
is treated with a few drops of strong acetic acid (glacial acetic acid is 
best) in a watch glass, A few filaments of tow or very thin silk are 
placed in the mixture, and the whole set aside under a glass shade, in a 
warm place, for twenty-four or forty-cight hours. Gradually uric acid 
crystals separate, and are deposited upon the filaments. ‘Their charac- 
ters may be recognised by microscopical examination. Some crystals of 
uric acid deposited upon a hair in urine are represented in one of the 
plates in part IV. 

‘The quantity of uric acid is estimated by collecting the crystals 
separated by the addition of an acid, and weighing them after they 
have been carefully washed and dried. Dr, Thudichum recommends 
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the use of nitric acid, because the uric acid is less soluble in it, and 
Se Se ae EKER en se Ol oe ee ea 
chloric be 

Mole of Formation.—Uric acid is found in the urine of most car 
nivorous animals, and in that of young herbivora while sucking, and, 
therefore, feeding upon a diet rich in nitrogen. It is not found in the 
urine of the pachydermata, not even in that of the omnivorous pig. It 
is abundant in the urine of binds, and is found in that of many reptiles 
and insects. Uric acid exists in the blood, and is only separetad from 
that fluid by the kidneys. Dr. Garrod has detected it in the blood of 
men in health, and in cases of gout in considerable quantity. In such 
instances, uric acid crystals may be separated from the fluid obtained 
from a blister, according to the plan just described. It has been 
detected in the juice of the spleen in considerable quantity by 
Scherer, but Mr. Gray failed to confirm these observations. Cloétta 
has found it in the pulmonary tissue of bullocks’ lungs, associated with 
taurine, inosite, and leucine, It has also been found in the brain and 
in the liver. 

Uric acid, like urea, is one of the products indirectly resulting from 
the disintegration of albuminous tissues. Prout held “ that a very large 
proportion of the urate of ammonia found in the urine on common occa- 
‘sions, appears to be developed from the imperfect albuntinous matters 
formed during the assimilating processes” This is rendered probable 
hy the researches of later observers, especially by those of Bidder and 
Schmidt. Uric acid may be deposited, in combination with soda and 
lime, in various structures. It may accumulate beneath the skin, so as 
to form large collections, which are familiar to us under the name of 
chalk-stones, It is curious that these depositions should take place in 
areolar tissue, in white fibrous tissue, and in connexion with cartilage. 
‘Perhaps this may be connected with the very slight vascularity of these 
tissues when fully formed, although they are highly vascular during the 
early period of their growth; and it must be borne in mind that 
the deposits usually occur at a time of life when they are fully 
developed, after which they probably undergo very slight changes, and 
GS ena Neer gee Od 

and, perhaps, in sedentary persons, very imperfectly carried on. These 
‘circumstances would favour the separation of a slightly soluble sub- 
stance from the blood, and its deposition in an insoluble state, 
Lehmann has shown that, after attacks of disturbed digestion, the 
proportion of uric acid to the urea becomes increased. Alcoholic 
liquors seem to have the same effect. In normal conditions of the 
system, the urine contains about 1 part of uric acid to 28 or 30 parts of 
urea; but, under the circumstances just mentioned, the ratio becomes 1 
to 23 or 26, Alcohol causes. diminution in the quantity of carbonic 
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acid exhaled ; and, in such cages, an increased proportion of uric acid, 
‘urates, and usnally oxalates, is found in the urine. 

A highly nitrogenised dict, with insufficient exercise—confinement 
in ill-ventilated rooms—all circumstances interfering with the healthy 
action of the respiratory apparatus, or preventing the proper amount of 
blood from being carried to the pulmonary surfuce, active exercise in con- 
fined air, &c., are conditions favourable to the formation of an increased 
quantity of uric acid and urates, The formation of urea and oxalic 
acid from uric acid in the organism, or artificially by the action of 
peroxide of lead, has been previously alluded to, Ranke has shown 
that, at a high temperature, in the presence of yeast and an alkali, uric 
acid also becomes converted into urea and oxalic acid. 

rates. —Uric acid is separated from the blood by the kidneys, in the 
form ofa urate, which is readily soluble in water. After its separation, 
however, this salt may soon undergo decomposition, and insoluble uric 
acid will be deposited. In the majority of cases, this decomposition 
does not take place until after the urine has left the bladder; but some- 
times it occurs in the bladder itself, ‘The causes of the precipitation of 
uric acid are well worthy of attentive study, as they are intimately 
connected with the formation of uric acid calculi. The quantity of 
urates in healthy urine is very small, but not unfrequently enough is 
present to form a very abundant deposit after the urine has been 
allowed to stand for some time. The characters and composition 
of these salts will be referred to, when the subject of urinary deposits 
is brought under notice, in part TV. 

Wippurte Acid (MO, Cutt Os) was first detected in horses’ urine by 
Liebig, and was proved by him to exist in healthy human urine in 
small quantity—a statement which has been confirmed by Lehmann, 
and more recently by Kithne and Hallwachs, It is not found in the 
urine of carnivorous animals, but among herbivora it occurs in consider- 
able quantity. It does not exist in large quantity in the urine of calves 
while sucking, but cows’ urine contains a3 much ag 1'°3 per cent. 
Lchmann has detected it in considerable quantity in the urine of the 
tortoise (festudo grec). 

Hippuric acid is soluble in about six hundred times its weight of 
cold water. It is yery soluble in hot water, and also in alcohol, but is 
insoluble in ether. It crystallises very readily in various forms, which 
are derived from the right rhombic prism, “Illustrations of Urine,” pl. IX, 
fig. 1. It is very easily decomposed with formation of benzoic acid, 
especially in the presence of extractive matters, and other constituents 
of the urine. In testing for this substance, the perfectly fresh urine only 
should be employed. It is curious that benzoic acid, when taken into 
the organism, is eliminated in the urine in the form of hippuric acid—a. 
fact which was first made known by Mr. Andrew Ure. 
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Hippuric acid may be prepared by adding milk of lime to fresh 
cows’ urine, The mixture is to be boiled for a few minutes, strained, 
and exactly neutralised with hydrochloric acid. The solution is next to 
be boiled down to one eighth of its original bulk, and considerable 
‘excess of hydrochloric acid added, when brown crystals of the acid will 
be deposited. These may be purified by solution in water, through 
which a current of chlorine is to be transmitted, in order to decolorise 
the Hiquid. ‘The crystals may always be readily obtained from human 
uring, passed after taking ten grains of benzoic acid. 

The quantity of hippuric acid is increased when a purely vegetable 
diet is taken; but it is certain that the whole of the hippuric acid 
formed in the organism is not derived from this source. The propor- 
tion of hippuric acid in human urine was formerly considered to be s0 
small, that it was scarcely possible to make a satisfactory quantitative 
determination ; but Hallwachs has lately shown that ¢Afrty grains or up- 
wards are excreted in twenty-four hours, Weissmann obtained as much 
45 34'5 grains from his own urine in the course of twenty-four hours, 
when he was on a mixed diet. 

Very little is known concerning the formation of hippuric acid ; and, 
although the subject has been very carefully investigated by Kiihne and 
Hallwachs, who have published two very elaborate memoirs, there still 
remains much to be discovered. ‘These observers hold that the hippuric 
acid is produced from the glycocol formed in the liver. Hallwachs has 
been Ied to conclude, from numerous experiments, that the production 
of hippuric acid is determined rather by the chemical changes going 
‘on in the organism, than by any peculiarities of the food; for, if 
purely anima! diet was taken, hippuric acid was still found in the 
urine.* Lehmann found much hippuric acid in the urine of fever 
patients, and always detected it in diabetic urine. 

Robin and Verdeil give drawings of some crystals which they 
found in the urine of a man aged 3o, who took little exercise, but lived 
on highly nitrogenised dict ; and which they considered to be hippuric 
acid—a statement apparently founded upon the resemblance of these 
‘exystals to those produced by the decomposition of hippurate of soda. 
They do not mention that the crystals were subjected to any chemical 
examination; and, in the absence of any stronger evidence than 
mere resemblance in form, we are hardly justified in assuming that the 
crystals were composed of hippuric acid. It is very doubtful if this acid 
‘ever crystallises in urine spontancously. 

‘Extractive Matter.—Under the head of extractive matters used to 
be included certain organic substances which had never been obtained 


Me seca Keven researches will be found in vol. XIV, p. #56, of 
%, Review.” . 
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behaviour with solutions of acetate of lead, bichloride of mercury, tincture 

of galls, &c. Within the last few years, several bodies, formerly 
included under this indefinite term, have been separated, and their 
chemical properties accurately determined. As instances, albuminate of 
soda, binoxide and teroxide of protein, creatine and creatinine, hippuric 
acid, lactic acid and lactates, and certain colouring matters may be 
mentioned. But, after the removal of such bodies, there still remains a 
true extractive substance, “which cannot be further resolved without 
decomposition.” (Schunck, 1866.) 

‘The extractive matters in urine are entirely excrementitious ; but it 
seems most probable that those present in the blood represent a certain 
‘stage of the metamorphosis of some of the constituents of that fuid— 
intermediate betweenthe nutritive pabulum and the germinal matter of the 
tissue into which it is to be converted, ora product of the disintegration of 
tissue to be eliminated. The extractive matters of urine used to be divided 
into three kinds, 1, Weter extract, because insoluble in absolute alcobol, 
and in spirit of specific gravity °833, but soluble in water. It exists 
only in small quantity, Infusion of galls and bichloride of mercury 
produce scarcely any effect upon it, but neutral and basic acetates of 
lead give copious precipitates. 2. Spirit extract, because insoluble in 
absolute alcohol, but soluble in water, and in spirit ‘833, It contains 
tmveh chloride of sodium. ‘The solution of this extract is unaffected by 
infusion of galls, bichloride of mercury, and neutral acetate of lead; 
but a bulky precipitate is caused by basic acetate of lead. 3. Alantol 
extract, soluble in water, in spirit "833, and also in absolute alcohol. Its 
chemical reaction appears to be very similar to the last. 

These are the extractive matters which are met ‘with in healthy 
urine. In certain diseases, however, extractives, which are not present 
in a state of health, drain off from the blood, and sometimes in very 
Jarge quantity. My friend, Dr. G. 0. Rees, mminy years since showed 
that this extractive could be detected in morbid urine by adding 
tincture of galls; and that the proportion varied greatly in different 
cases. Healthy urine is scarcely affected by tincture of galls, but this 
blood-extractive is at once precipitated by it, In order to detect it, 
tincture of galls is to be added to the filtered fluid; and if this 
extractive is present, a precipitate is af ence produced, Should the 
urine contain albumen, this must, in the first instance, be separated by 
Loiling and filtration, It is only the precipitate which smmediately 
follows the addition of the tincture of galls that must be noticed. In 
some cases, the extractive drains awsy from the blood, without the 
escape of albumen. (‘ Lettsomian Lectures,” by G. O. Rees, M. D., 
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F.R.S.; “Medical Gazette,” 1851.) 1 shall have occasion to recur 


‘One thousand grains of healthy urine will contain from fifteen to 
twenty grains of extractive matters, The solid matter contains from 
45 to 4o per cent. of these substances. In twenty-four hours, about 200 
grains of extractive matters are eliminated in the urine. 

‘The physiological importance of extractive matters is quite unknown, 
and hitherto no one has been able to discover the part which they play 
in the animal economy. ‘Their presence in the blood, and in all the 
animal fluids, as well as in the solid organs and in the excretions, clearly 
prove them to be substances of importance; and it must be remembered 
that, in the urine, the proportion of extractive matter is often greater 
than that of the urea itself ‘The amount and composition of extractive 
matters in the different fluids and secretions of the body is a subject 
well worthy of investigation, and likely to yield valuable results. 

Br, Schunck’s recent Mescarches om the Bxtractive Matters, — 
‘Dr. Schunck proves that there are only two extractive matters in urine. 
Berzelius’ third extractive matter insoluble in alcohol, ig not a distinct 
substance, and invariably contains alkaline or earthy bases, on the 
removal of which the organic matter with which they were combined 
becomes soluble in alcohol, In order to obtain the “ extractives,” 
Dr, Schunck precipitates them hy adding basic acetate of lead. ‘They 
‘are then combined with oxide and chloride of Iead. One extractive is 
soluble in aleohol and ether, the other soluble in alcohol only, but they 
are very similar to one another in all other respects. Dr. Schunck has 
also discovered the interesting fact, that a substance which has the 
composition and some of the properties of g/ucose may also be obtained. 
‘This is probably a product derived from one or both of the extractive 
matters, and does not pre-exist in the urine or even in the lead pre- 
cipitate itself. 

‘Some idea may be formed of the claborate character of Dr, Schunck's 
researches ftom the following account which he gives of the examination 
‘of one of the lead precipitates. “The series of experiments consists of 
‘A renewed examination of three lead precipitates, in which the urinary 
extractive matters are contained ; that produced in urine with the 
neutral acetate of lead, that with basic acetate of lead in the liquid 
filtered from the first, and that with ammonia in the liquid filtered from 
the second precipitate. The precipitate with acetate of lead was treated 
im the manner described in giving an account of the experiments of 
series BR. After being washed it was decomposed with sulphuric acid, 
the excess of the latter was remaved from the filtered liquid by means 
of caustic baryta, and the phosphoric acid was precipitated by adding 
milk of lime. The filtered liquid having been mixed with an excess of 
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acetic acid, acetate of lead and ammonia were added to it, producing a 
cream-coloured precipitate, ‘This was filtered off, washed with water, 
and treated with dilute sulphuric acid. The excess of the latter having 
‘been removed by means of carbonate of lead, the filtered liquid was 
evaporated in the air current. ‘The chloride of lead which was deposited 
during evaporation was filtered off, and the syrupy residue which was 
Jeft at last was treated with cold alcohol, The liquid was poured off 
from the undissolved portion and evaporated, and the syrupy residue 
haying been again dissolved in a little alcohol, the solution was mixed 
with a large quantity of ether, which threw down a portion of the matter 
in solution. The liquid, which was of a golden yellow colour, was poured 
‘off from the insoluble deposit and evaporated to a syrup, This syrup 
was poured into a flask and agitated with a quantity of ether. After 
standing for some time the ether which had dissolved a portion of the 
‘syrup was poured aff and evaporated. The residue, which was free from 
compounds of chlorine, was dissolved in alcohol, and to the solution 
there was added an alcoholic solution of acetate of lead, which pro- 
duced a precipitate of the usual colour. ‘This was filtered off, washed 
with alcohol, dried in vacuo and analysed, the following results being 
‘obtained -— 
1. t1e8e grm. gave 0°9095 erm. carbonic acid and 02500 rm, water. 
1/3635 grm. gave 071360 grm. chloride of platinum and ammontumn, 
o-7A60 grm. gave 0°5430 grm. sulphate of lead. 


‘These numbers lead to the following composition ~~ 
C2938 
Hao 
Nose 
O 1878 
Pho 5580 
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From the experiments described in his paper published in the 
Proceedings of the Royal Society, vol. XVI, No. 95, p. 73 tp. 435, 
Dr. Schunck draws the following conclusions -— 

1. Human urine contains under all circumstances two distinct and 
peculiar extractive matters, one of which is so/t/ein alcohol and ether ; 
while the other is so/ué/e in alcohol but émso/ubée in ether, 

2, The composition of these bodies is almost always the same, the 
slight variations which are found to occur being due not to any dif- 
ference in the quality or source of the urine employed at various times, 
hut rather to the decomposition which takes place during the process 
of preparation, and which cannot be entirely avoided, 

3. Both substances contain nitrogen as an essential constituent, 
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Fig. 1. Alloxanic acid, CsHiN,Oo 

Fig. 2. Oxaluric acid, C,H.N,0,. 

Fig. 3. Oxalurate of ammonia, NH, CoHiN:Os 

Fig. 4. Murexide, C\H.NiOuw 

Fig, 5. Thionurie acid, C,H.N,O, + 2S0,. 

Fig. 6. Thionurate of ammonia, 2NH,, C,HsN,O, 250, + 2aq. 


‘The alloxanic acid was prepared by adding baryta water to a solution 
ofalloxan, ‘The alloxanate of baryta so formed was decomposed by 
sulphuric acid, and the clear solution filtered from the precipitate of 
sulphate of baryta was evaporated and crystallized. 


Osaluric acid was obtained by treating a solution of oxalurate of 
ammonia with hydrochloric acid. The oxaluric acid was precipitated. 


Oxalurate of ammonia was prepared by dissolving parabanic acid in 
ammonia. Upon heating the solution to the boiling point oxalurate of 
ammonia was formed, and crystals were obtained upon evaporation. . 


Murexid. Carbonate of ammonia was added to a warm solution of 
alloxan and alloxantin. ‘The murexid separated in its characteristic 
dark red crystals as the solution cooled, 


‘Thionuric acid. A solution of thionurate of ammonia in hot water, 
was precipitated by acetate of lead. The precipitate was suspended in 
water and decomposed by sulphuretted hydrogen. ‘The sulphuret was 
separated by filtration, and the clear solution yielded crystals on 
evaporation, 


‘Thionurate of ammonia, A cold strong solution of alloxan was 
mixed with a solution of sulphurous acid in water until the smell of the 
latter ceased to disappear after agitation. The fluid was then super 
saturated with carbonate of ammonia, and kept boiling for nearly half, 
amhour, Upon cooling, the salt crystallized in considerable quantity, 
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‘but in so small a proportion as to show their atomic weight must be 
very hi; 


4 Both substances have a tendency to take up water, especially 
when their aqueous solutions are heated or mixed with strong acids and 
evaporated. 

5. The extractive matter insoluble in ether takes up a certain pro- 
portion of oxygen, and is converted into a product which does not 
differ in its appearance or its most obvious physical properties from the 
original substance. 

6. ‘There exists no extractive matter insoluble in alcobol, the sub- 
stance hitherto so-called consisting in most cases of compounds of one 
of the true extractive matters with various bases, 

‘Tho Colouring Matters of Urine have formed the subject of numerous 
elaborate investigations by most distinguished chemists, and although 
many very important discoveries have been made, we have got much to 
learn concerning these bodies. A full account of the urinary colouring 
aatters will be found in Dr, Schunck's memoir, to which frequent refer- 
ence will be made, According to this observer, most of the colouring 
‘matters of urine, as well as the a/Aagvon discovered by Bosdecker, and the 
colleid acid described by Dr. Marcet, p. 154 (Proceed. Royal Society," 
vol. XIV, p. 1), are derived from the extractive matters, and result 
from the decomposition of these bodies. Schunck divides the colouring 
matters of urine into three classes :—r, ‘Those which are occasionally 
present from disease or some abnormal condition of system. 2. Those 
produced by decomposition or by the action of reagents on substances 
either coloured or colourless, pre-existing in the urine. 3. The colouring 
matter or matters in normal urine, and to which its usual colour is due, 

Heller was the first observer who obtained artificially from urine 
blue and red colouring matters, From the urine in certain diseases he 
obtained a yellow substance which he called wrexanthine, which by 
oxidation, even by exposure to air, became resolved into blue colouring 
matter which could be obtained in a crystalline form, wragheucine, and a 
red colouring matter, svorAodine, Haseall likewise regarded the blue 
deposit a the result of pathological changes, and stated that indigo was 
hot to be obtained from healthy urine. It remained for Dr. Schunck 
to prove that Heller's uroxanthine was to be obtained from healthy urine, 
and that it was identical with the mdicaw obtained from certain plants, 
and his uregiirucine and srorhodine respectively with the indigo blue 
and indigo red obtained from that substance, Carter, “Edinburgh Med. 
Journal,” August 1859, and Kletainsky, Schmidt's Jahrb. b. CIV, s. 36, 
‘confirm Schunck’s experiments. 

Schunck, who first separated indigo blue and indigo red, found as 
much uroxanthine or indican in healthy as in morbid specimens of 
tirine ; and he detected it in the urine of thirty-nine persons out of forty. 

La 
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‘The quantity of this colouring matter is exceedingly small, Schumck, by 
working on the urine of two persons for several weeks, only obtained 
one grain of indigo blac. Dr, Carter recently detected it in the urine 
of three hundred persons (some suffering from disease, others healthy), 
and in the blood of several patients—in fact, in every case in which he 
sought for it. Tt was also found in the blood of the ox. 

On the other hand, Dr, Thudichum in his Hastings Prize Essay, 
“Brit. Med. Journal,” Noy, 5, 1864, asserts that “from healthy human 
urine neither indican nor uroxanthine, nor any substance yielding, by de- 
composition with acids, indigo red and indigo blue can be extracted," but 
Dr. Schunck remarks that after the opemtions to which Dr. ‘Thudichum 
subjected the urine had been carried out, it was impossible that any trace 
of indiean, or any body resembling it, could remain undecomposed. 

Uroglaucine (CwHsNO,) may be obtained from all specimens of 
urine, and in disease this substance sometimes forms a visible deposit, 
a fact known to some of the observers of the last century, although its 
nature was only discovered so very recently. 

My friend Dr. Eade, of Norwich, sent me a specimen of urine con- 
taining a deposit of uroglaucine obtained from a man cighty-three years: 
of age (‘* Archives of Medicine,” vol. I, p. 311). Some of these crystals 
are represented in /ustrations of Urine, pl. Ta, fig. 8, and in fig. 6 
arc shown some crystals of indigo. 

Indigo blue contains C, H, N and O in nearly the same proportions 
as hiematine, and is probably formed from it Leucine often found in 
urine may also be produced in the formation of indigo blue from the 
‘uroxanthine of urine, 

Tests for Uroxanthine—When sulphuric acid is added to urine con- 
taining much uroxanthine, a dark blue colour is produced. The mode 
of employing this test, recommended by Dr. Carter, who has made 
some important investigations on the subject, is as follows :-—Urine is 
poured into an ordinary test-tube, to the depth of half an inch; 
one third of its volume of sulphuric acid, specific gravity 1,830, is 
allowed to subside to the lower part by letting it fall gradually down, 
the side of the tube; the acid and urine should then be mixed well 
together. The colour produced varies from a fuint pink or lilac toa 
deep indigo blue colour. 

Process for obtaining Indican from the blood.—The scram was poured 
off, and n strong solution of diacetate of lead added to it as long as a 
precipitate was produced. ‘The mixture was then thrown upon a linen 
filter, and the filtrate was brought to the boiling point as rapidly 
a3 possible, in a small flask, in order to coagulate the albumen that had 
not been precipitated by the lead salt. The solution was then filtered 
through paper, into a vessel placed in cold water ; and, when the liquid 
was cold, a slight excess of caustic ammonia was added, The deposit 





| UROERYTHRINE, 149 
‘thus produced, when collected and slightly washed with water, was of a 
faint yellowish buf colour. ‘The moist precipitate, upon being treated 
GEA arc iticea ites lac eat LOPS 
colour, owing to the formation of indigo red. The colour was taken up 
by ether, after the acid had been neutralised by ammonia, The oxide 
of lead precipitate, from an ounce and a half of blood-serum from a 
man, forty-three years of age, suffering from acute pleurisy, struck with 
the acid a distinct lavender colour, which in half an hour passed into a 
deep red purple. (On Indican in the Blood and Urine," by J. A. 
Carter, M.D. ; “ Edinburgh Medical Journal,” August, 1859.) 
Urotrythrine is another colouring matter described by Simon, and 
always associated with uric acid and urate of soda. This substance is 
probably the rosacic acid and purpurate of ammonia of Prout, and the 
purpurine described by Dr. Golding Bird. It has been analysed by 
Scherer, who finds that it contains about 6§ per cent. of carbon. 
Angelini, in 1825, noticed that the pink colour of urinary deposits some- 
‘times changed to blue. It would seem that, when the elimination of 
substances from the liver, rich in carbon, is interfered with, an increased 
quantity of this substance is excreted in the urine. A green colour has 
been noticed in certain cases (Parkes). Creosote and tar, when taken 
internally, occasionally cause the urine to be of a very dark colour. 
By the action of acids upon the colouring matters of urine, a brown 
resinous substance has been obtained, This was first investigated by 
Proust, who called it the rein of urine. “Annales de Chimie,” 
t. XXXVI, p. 274. Berzelius repeated Proust's experiments, with the 
same results, but concluded that the substance in question did not exist 
preformed in the urine, but was produced by the action of the acid 
upon the extractive matters. Scherer afterwards examined the same 
product, and obtained, by the action of hydrochloric acid on urine, a 
dark blue powder, which must have been indigo blue, although, like 
Heller, he failed to recognise it. Harley also obtained a resinous body, 
‘of a brownish red colour, which he called urohansatine. This contains 
fron, and Harley infers that it is closely allied to the humatine of the 
flood. It possesses many characters in common with the resin derived 
from certain plants, and closely resembles draconine, which is obtained 
from dragon's blood, the exudation from one of the resin bearing palms. 
‘The relation of the colouring matters of the urine to those of the 
Dile has been dwelt upon, and Berzelius long ago drew attention to the 
resemblance of the latter to the chlorophyll of plants. Certain chemical 
reagents cause the same change in both these colouring matters A 
red colouring material is not unfrequently scen in the cells in the cen- 
tral part of the lobules of the liver, and Dr. Bence Jones met with a 
gall-stone of a brick-red colour, ‘There is much reason for believing 
‘that the formation of these colouring matters is connected with the 
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disintegration of blood corpuscles, and the quantity formed and the in- 
‘tensity of the colour probably depend upon the activity of the oxidising 
Processes going on in the organism; but the whole subject of the 
Froduction of the peculiar colouring matters in the Fiving body is still 
involved in the greatest obscurity. 

In 1852 Marcet obtained a resinous material, which he considered 
existed ina free state in the urine, and Tichbome, who has more recently 
studied the subject, has described a brown amorphous urinary pigment, 
which he thinks is derived from the hippuric acid. 

Dr. Thudichum, in the “Hastings Prize Exsay,” fort ee 
in the “ British Medical Journal,” first described a substance, which 
named wremelanine, on account of its origin and black colour, ai 
which he supposed to result from the decomposition of urochrome, the 
yellow ingredient of urine. This uromelanine contains neither iron nor 
sulphur, while its atomic weight (733) is higher than that of any other 
product of decomposition of animal or organic matter known, From 


_ Subsequent highly interesting researches, and from numerous analyses 


of the substance in question, Dr. Thudichum is led to think that 
it is derived solely from the coloured part of the blood, perhaps 
from the cruorine or hemato-crystalline, but not, however, from 
the hematin. He believes it to be possible to measure the quantity of 
blood disintegration going on in the body, by determining the amount 
‘of uromelanine ‘obtainable from given quantities of urine excreted in 
given times, Sve Proceedings of the Royal Society,” vol. XVI, p. 215. 

‘The brown resinous matter obtained by the action of muriatic or 
sulphuric acid upon urine, has been carefully examined by Dr. Schunck, 
“Proceedings of the Royal Society,” 1867, vol. XVI, p. 83. Schunck 
has discovered, 1, that the composition of the brown pulverulent 
substance “stands in a definite relation to the indigo blue," and, 2, that 
the urine from which this matter has been separated contains glucose in 
solution, “ The brown pulverulent substance was prepared in the follow- 
ing manner :—Urine was mixed with hydrochloric acid and allowed to 
stand. The uric acid which was deposited was separated by filtration, 
and the liquid was boiled for some time. The black powder which 
separated during the boiling was filtered off, washed with water, dried, 
and treated with cold alcohol, which extracted the easily soluble resinous 
portion, thereby acquiringa brown colour. The portion left undissolved 
‘by the cold alcohol was dissolved in boiling alcohol to which a little am- 
monia was added. The brown solution was filtered and mixed with an 
‘excess of hydrochloric acid, which produced a brown precipitate, the 
supernatant liquid remaining coloured. This precipitate was collected 
on a filter, washed with cold alcoho! until the acid and stlammonise 
were removed, and dried. It had then the appearance of a dull, black, 
amorphous ass, which yielded a brownish black powder, strongly 
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resembling some of the products of decomposition of indican. When 
heated in a crucible it gave off a smell like that of burning horn, and then 
barned without previously fusing, giving much charcoal, which dis 
appeared without leaving any ash. Ineed not describe its other pro- 
perties, as they are in no way chameteristic or interesting. Its 
‘composition, which is a matter of more importance, was determined by 
‘several analyses, the results of which give the formula C,H,NO,” 

Moreover, Dr. Schunck states that by the direct action of aleohol, 
acetate of soda, and caustic soda on indigo blue, he obtained products 
which much resembled the uromelanine, the brown pulverulent matter 
resulting from the action of acids on urine. “The liquid filtered from 
the insoluble matter formed by the action of acids on urine T found to 
Possess the property, after being made alkaline, of dissolving oxide of 
copper and converting it into sub-oxide on being boiled, This reaction, 
‘whieh had never been previously observed, 1 attributed to the presence 
‘of glucose, which, together with the brown colouring matters, had been 
formed at the expense of the extractive matters, ‘The correctness of 
this inference has been doubted, since the same reaction may be pro- 
duced by other substances as well as glucose; but whether it be correct 
of not the fact remains, that normal urine, free from sugar, acquires the 
property of reducing oxide of copper as soon as it has been boiled with 
the addition of a strong acid.” 

Sulphur Compounas—In certain cases of disease, urine, soon after 
it is passed, evolves a very powerful odour of sulphuretted hydrogen, 
probably resulting from the decomposition of substances rich in sulphur. 
‘This fact has been observed by many, and T noticed frequently, in ex- 
sanining the urine of insane patients, that a piece of paper, moistened with 
@ solution of acetate of lead, soon became blackened from the formation 
of sulphuret. Considerable quantities of unoxidised sulphur haye been 
obtained even from healthy urine. Ronalds, in five different cases, 
obtained from 3 to § grains of sulphur in the twenty-four hours (* Philo- 
sophical Transactions,” 1847), and Griffiths found 4 grains in healthy 
urine, These observations are confirmed by Dr. Parkes, and Bischoff 
and Voit have stated that a large quantity of sulphur is constantly 
present in the urine of dogs. 

Ihave seen cases in which the urine had the most offensive odour 
‘of sulphuretted hydrogen at the time it was passed, and in one instance 
the patient's life seemed rendered wretched from this cause. The 
general health was good. ‘The offensiveness of the urine ceased after 
the exhibition of a few purgative doses of grey powder or calomel, but 
recurred again. When the bowels and skin were made to act freely the 
smell quite disappeared. The secretion of the materials which decom- 
pose soon after the urine is passed, probably depends upon derangement 





152 “CRYSTALLINE FATTY ACIDS, 


‘sugar.—Briicke has lately again stated that traces of sugar always 
exist in healthy urine, and his observations have been confirmed by 
Dr, Bence Jones (‘*Trans. Chem. Soc," April, 1861). This subject 
will come under notice subsequently. 

Crystaliine Fatty Acid from Urine—Dr, Edward Schunck, in a 
paper presented to the Royal Society, Sept. 21, 1866, and published in 
the “Proceedings,” vol. XVI, No. 95, p. 135, states that the fatty 
matter existing in urine may be separated from that fluid by allowing 
successive portions to percolate through purified animal charcoal, The 
charcoal through which the urine has been passed is washed with water 
until every trace of chlorides and phosphates has been removed, and 
then dried. When dry, it is treated with boiling alcohol. This liquid 
is filtered, and the process repeated, until the whole or nearly the whole 
of the soluble contents of the charcoal have been extracted. ‘The 
alcoholic solutions are to be evaporated, and the brown syrupy residue 
mixed with water, A quantity of dark brown fatty matter is left 
undissolved. This may be separated by filtration. In order to purify 
the fat thus obtained, which is of a dark brown colour, with a highly 
urinous odour, it must be dissolved in alcohol, the filtered solution 
evaporated, and the residual mass of fat pressed between folds of blotting 
paper, It is then redissolved in alcohol, agitated with a little animal 
charcoal, filtered and evaporated, and afterwards treated with weak 
spirits of wine, when an almost white solid fat is obtained. How this. 
fatty acid comes to be dissolved in the urine Dr, Schunck is unable to 
say. He has not been able to determine if the urine itself is capable of 
dissolving the fatty acid, or if the latter exists in combination with some 
base, or to ascertain if the extractive matters of the urine promote the 
solubility of the fatty acid in the water. The quantity of this peculiar 
fatty acid obtained by Dr. Schunck was not sufficient for ultimate 
analysis, but there are some reasons for thinking that it is a mixture of 
stearic and palmitic acids. 

‘Vesical Mucus—Vesical mucus exists in very small quantity in 
healthy urine. It forms a faint flocculent cloud, which settles towards 
the lower part of the fluid, after the specimen has been allowed to stand 
for some time, See Part IV. 

Lactic Acid (MO, €,m,0,),—Lactic acid is not constantly present 
in healthy urine in quantities sufficient to be recognised ; but it is 
‘sometimes found in the urine of persons who may be considered to be 
in tolerably good health, Licbig believes that he proved the entire 
absence of lactic acid from healthy urine altogether ; but its presence in 
this fluid—at least under certain physiological conditions, as stated 
many years ago by Berzelius—has been confirmed by Franz Simon, 
Lehmann, and others ; although, on the other hand, it appears nearly 
certain that the salt assumed to be lactate of zinc by many observers 


‘was not really of this nature, but probably consisted of a combination 
of another acid, which, unlike lactic acid, contains nitrogen. 

Tn order to ascertain the presence of lactic acid, a baryta salt should 
be first prepared, as Lehmann has recommended, from which a lime 
salt is easily formed by the addition of sulphate of lime. ‘The lactate of 
lime erystallises in double brushes, as seen by the microscope, From 
the lime salt a copper salt is prepared by the addition of sulphate of 
copper, This is examined by the microscope. The lactate of copper 
is decomposed by placing a small bar of zinc in the solution; and upon 
this, in a short time, crystals of lactate of zinc are deposited, whose 
‘angles may be measured in the microscope. Se “ The Microscope in 
Medicine,” third edition, p. 118, pl. XIII, figs. 89, 90, 91. 

According to some observers, the phosphate of lime and the am- 
moniaco-magnesian phosphate are held in solution by lactic acid. They 
may also be dissolved by the chloride of ammonium, according to 
Dr. G. O. Rees. MM. Cass and Henry have endeavoured to prove 
that the lactic acid exists in the form of lactate of urea. Lactates of 
soda and ammonia may perhaps be present in some cases. 

Oxalle Acid (HO,€,0;) and @xaturate of Ammonta (Ny, Cyll,N.O,) 
hhaye been found in healthy urine by Strahl and Licberkithn. Bécker 
estimated the quantity at 1°42 grain in twenty-four hours. Dr. Leared 
has shown that if lime water be taken overnight, an abundant deposition 
of oxalate of lime occurs in the morning’s urine, See a paper by 
Dr. Dyce Duckworth in the “Medical Times” for March 2, 1867. 
‘Ovalate of lime deposit is also produced in the urine if oxalic acid be 
taken in very small quantity, from half a grain to a gratin dissolved in an 
ounce or more of water. This deposit is almost invariably met with for 
many days in cases of attempted poisoning by oxalic acid. Sw part IV. 

Oxalurate of Ammonia.—Dr. Edward Schunck, in a paper read before 
the Royal Society, Nov. 15, 1866, states that by allowing urine to percolate 
through charcoal, as before described, several organic substances besides 
‘the fatty acid may be separated. Ifthe liquid obtained after treating the 
‘charcoal with boiling alcohol, be evaporated, a syrupy residue will remain, of 
which part is soluble in water, while the fatty acid remains insoluble. ‘The 
soluble portion, after evaporating and washing with alcohol, is found to 
yield yellowish crystals of oxalurate of ammonia. ‘Illustrations of Urine,” 
pl VII, fig. 3. Drawings of other oxalurates are given in the same plate, 

Dr. Schunck is unable to say whether the oxaluric acid is a normal 
constitient of human urine or not, but he inclines to the opinion that 
it will be found to be a constituent of the healthy secretion.* On the 

* Ino note, Dr. Schunck recommends the following process for the detection of 
oxaluric acid i—'The matter, if soluble, should be dissolved in water, but ifit in inwp- 
Juble in consequence of the presence of some base, a little sulphuric acid should be 
adied to set at liberty the oxaluric acid, after which the solution should be mixed with 
acetate of lead, and if any precipitate is thereby produced this must be filtered off, and 











other hand, be says there can be no doubt that the 
acid in human urine serves to explain in a satisfactory manner the 
formation of oxalate of Time which is so common a constituent of the 


temperature, it becomes decomposed, yielding oxalic acid and urea. re 
soon as the oxalic acid is formed, it combines with the lime which is 


always present in human urine, and the well-known deposit of oxalate 
Of lime results. It is very difficult to understand how oxalate of lime 
as such could be dissolved in the urine, but if it results from the decom~ 
position of oxalurate, its presence is easily explained. 

Peeuliar Organte Aeids—Hesides carbonic acid, urine contains, 
according to the observations of Stideler, a peculiar acid to which the 
name of damaturie acid has been given. It has a powerful odour; 
but little is yet known of the circumstances under which this volatile 
acid occurs. Pienyfie or carbolic acid, a constituent of creasote, has also 
been detected in urine ; but this acid with the damolic and fawrylie aches, 
1s they occur in urine, have as yet becn 50 little studied, that we know 
nothing of any practical importance concerning them. Campbell and 

in state that urine contains traces of formic acid (CxH,0,). 

Colloid Acid of Dr. Marce—\n the “ Proceedings of the Royal 
Society,” vol, XIV, p. 1, May, 1864, Dr, Marcet describes a new non- 
volatile organic acid, of a colloid nature, It is obtained in combination 
with lead,and Dr. Marcet has succeeded in preparing baryta and lime salts, 
From 8 litres of urine 4°46 grammes of the colloid acid were obtained. 
Dr. Marcet thinks it probable that the acid results from some transfor 
mation of the glucogenie substance of the liver. 

Although the urea and some other constituents of the urine may 
‘be most conveniently and quickly estimated, by the volumetric process, 
P- 99, the practitioner is strongly recommended to carry out the routine 
plan of analysis given on p. 171. 

INORGANIC CONSTTTUKNTS OF HEALTHY URINE. 

‘The saline or inorganic constituents of healthy urine are composed 
of those substances which remain after the solid matter has been 
exposed to a red heat, and the carbon bumt off so as to leave a pure 
white ash. If a little of the solid matter of urine or other animal fluid 
be placed in a platinum capsule, or upon a piece of platinum foil, 





tthe liquid left to stand, when it deposits small shining erystals ‘The residue obtained 
by evaporation of the mother-liquor of creatine obtained from urine in the usual man- 
ner by means of chloride of tinc, p. 137, g2¥e, when treated in this way, crystals which 
could not be distinguished by theie form from oxalurate of lead, Oxalurate of silver, 
Gistinctly erystallised, can be obtained from perfectly yrure oxalurie acid.” 
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which should be very large in proportion to the quantity of solid niatter 
operated on, and exposed to the red heat of a spirit or gas lamp, it will 
melt and boil up, offensive gases will be evolved, which result from 
the decomposition of the organic constituents. When this has ceased, 
a charred mass, consisting of carbon and the saline matters indestruc- 
tible at a red heat, of the urine, remains. After this black spongy 
mass has been kept in the open capsule, at a dull red heat for a few 
hours, the carbon will have gradually disappeared, in consequence of 
the action of the oxygen of the air, which at this temperature combines 
with it, and forms carbonic acid. A pure white ash, which has an 
alkaline reaction, alone remains ; and this consists entirely of saline or 
‘inorganic material, which is indestructible at a red heat. 

‘Changes effected In the Composition of the Salts by Incineration — 
Now, it must not be concluded that the salts which we find in the ash 
existed in precisely the same state in the urine previous to incineration ; 
for we know that many of these salts, when heated together, undergo 
mutual decomposition. Some of them may even be volatilised, if 
Kept for a considerable time at ared heat. A mixture of carbonate 
of soda and chloride of ammonium is easily decomposed by heat. 
Chloride of sodium remains behind, while carbonate of ammonia 
is evolved. Any lactates, oxalates, and salts of other organic acids 
present in the urine, will be found in the ash, in the form of carbonate, 
although no carbonate existed in the urine originally. ‘The ammoniaco- 
magnesian or triple phosphate will be found in the ash as phosphate of 
magnesia ; the phosphate of soda and ammonia, as phosphate of soda. 
Other phosphates also become completely changed by the process of 
incineration, and by the action of other salts present in the ash upon 
them. During the incineration, a considerable loss of chlorine also 
takes place in the forms of chloride of ammonium and chloride of 
sodium which is also slowly vaporised st a red heat. 

Again, unoxidised substances, such as sulphur and phosphorus, 
and partially oxidised compounds, in combination with organic mate- 
tials, will become oxidised in the process of decarbonisation ; and will, 
therefore, be found in the ash in the form of sulphuric and phosphoric 
acids, ‘These will react upon some of the bases present, and sulphates 
and phosphates will be formed. 

Professor Rose, of Berlin, in a beautiful series of experiments, has 
proved that the mineral constituents exist in very different states in 
various organic substances. From the carbonaceous residue (or char- 
coal) of some organic matters, the greater proportion of the salts can 
be extracted with water or acids ; while, in other cases, but little saline 
‘matter can be separated, unless the mass be exposed to the oxidising 
action of the air for some time, This shows that the substances must 
have originally existed in an unoxidised or in a partially oxidised state, 
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probably in combination with some organic material, In certain 
substances, then, the greater quantity of the mineral material is per 
fectly oxidised (fdeoxidic) ; in others, it exists partly in an oxidised state 
(meroxidic), Professor Rose was not able to discover any substance in 
which it occurred completely unoxidised (anaxidic), In blood, milk, 
yolk of egg, and flesh, whose chemical constitution approximates to that 
of vegetable substances, a considerable portion of the mineral con 
stituents are meroxidie; while in urine, and bile, and solid excrements, 
which are originated mainly by the process of oxidation in the animal 
body, they are almost entirely feleoxidic. 

Proportion of Saline Matter in Urine—About one fourth of the solid 
matter of healthy urine consists of saline constituents, which are not 
destroyed by a red heat. 

One thousand grains of healthy urine, containing from forty to 
sixty grains of solid matter, will give from ten to fifteen grains of fixed 
salts. Of the salts, more than nine tenths are soluble in water (alkaline 
salts); while the remainder can only be obtained in solution by adding 
an acid (earthy salts), A mere trace remains behind, which is insoluble 
in water, acids, and alkalies. ‘This consists of silica, with, perhaps, a 
Tittle carbon which has resisted oxidation. These numbers are, of course, 
only approximative, as the amount of salts is liable to great variation, 

‘The saline constituents, soluble in water, are the following >— 

Sulphates of potash and soda, 
Phosphates of potash and soda. 
‘Chlorides of potassium and sodium. 

‘The salts may be readily obtained in a crystalline state by dissolving 
the residue in hot water, and evaporating a few drops of the solution on 
a glass slide, The crystals are represented in “ [lustrations of Urine," 
pl 1, fig. 2. 

The mineral constituents insoluble in water are composed of the fol- 
lowing acids and bases :— 


Phosphoric acid. Lime. 
Carbonic acid (occasionally.) Magnesia. 
Silicic acid, at silica. Alumina (sometimes). 


Tn disease, the mineral constituents have been found to vary in 
quantity quite as much as the organic substances; and other salts are 
‘not unfrequently found, which will come under notice at a future time: 
while occasionally one or more of the mineral compounds mentioned in 
the above list are altogether absent. 

The organic constituents of the urine have hitherto received a 
greater share of attention than has been given to the inorganic salts ; 
but, from recent investigations, it seems probable that, before long, the 
physician will regard a departure from the healthy standard in the saline 
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constituents, with as much attention as he has been accastomed to 
observe an increase or diminution in the quantity of the urea, urie acid, 
‘or other organic ingredients. 

Phosphates.—The phosphates are a very important class of salts, 
which exist in greater or less quantity in all the tissues of the body, in 
‘the secretions, and in considerable proportion in the blood. The salts 
of phosphoric acid which are carried off from the organism in the urine 
may be divided into two classes. 

1. The alkaline phosphater are soludle in water, and are not precipi- 
tated from their solutions by ammonia or other alkalies. When 
ammonia is added to healthy urine, the aéga/ine phosphates are not 
thrown down. Some of the most important alkaline phosphates are 
Phosphate-of soda, acid phosphate of soda, and phosphate of soda ant 


2. The earthy phosphates are daso/uive in water, but are dissolved by 
the mineral acids, Most are soluble in organic acids, although they 
dissolve very slowly if the acids are dilute. ‘They are held in solution 
even by carbonic acid, Most albuminous substances have the power of 
iissolving carthy phosphates ; and casein holds in solution a consider- 
able quantity of phosphate of lime. The earthy phosphates, as phosphate 
of lime and phosphate of magnesia, are always precipitated when 
ammonia is added to healthy urine, 

OF the phosphoric acid eliminated in the urine in the form of phos- 
phates, the greater proportion is taken in the food ; but a certain amount 
is formed in the organism by the oxidation of the phosphorus of atbu- 
minous tissues, which takes place during their disintegration. Some of 
the phosphoric acid formed in the organism is probably produced in the 
nervous tissue, 

Phosphoric acid is known to exist in three forms—the monobasic, 
bibasic, and tribasic acids, which combine respectively with one, two, or 
‘three equivalents of base, to form three different classes of salts. The 


phosphates of soda are given as examples. 
N20, 10,2, 
Tribasic phosphates ae me NO OT TO, 
0, SH, NS, 
Na 0, 
Bibasic or pyrophowphates 1 5G, TH, PO 
Monobasic or metaphosphate ...  .., NaO, PO, 


‘Now, the phosphates found in the organism are all sribaiie phosphates, 
and consist of three equivalents of base, combined with one equivalent 
of phosphoric acid, with different proportions of water of crystallisation 
{Aq.) The elements of the base of a tribasic phosphate may be various. 
‘Thus they may consist of three equivalents of soda or other base, or two 
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‘equivalents of soda and one of water acting the part of a base, or one 
equivalent of soda and one of ammonia and one of water acting the part 
of a base, combined with one equivalent of phosphoric acid. 
‘The chemical composition of the phosphates occurring in urine is 
represented in the following table — 
poke ceuen mote stra Nu 0, HO, PO; +24 Aq. 
Daag ten ving m act) 5 110, x80, FO,+2 Aq 


Allain nate of oda, artic « 

va 3. NaO, PO,+24 Aq 
rasiecpes . 3 KO, PO, 

Faphets ot ame ‘and 


agresia, 
sce mapman = tn shor Mg 0, SHO, PO.+ 12 Age 
‘Acid phoophate offi. ss se 2. C80, HO, PO,+3 Ag 
Phosphate of lime (bone-phosphate) |. 3 CaO, PO, 


Alkaline Phosphates, 

Common Phosphate of Soda (2 Na O, HO, PO,+24 Aq).—This 
salt exists in healthy urine in the proportion of about two grains in 
one thousand, ‘The fixed salts contain perhaps from 20 to 30 per cent. 
of ordinary phosphate of soda. Its presence in healthy urine may be 


proved by adding absolute alcohol to the syrupy fluid obtained by 
evaporating the urine over a water bath. 

is poured off from the salts which hay ¢ 

small glass vessel. The alcohol is added, and, after the mixture has 
‘stood for some time, the crystals are deposited upon the sides of the 


reaction of the urine is e 
formed from the common aap 
he addition of uri 


* Itis doubtful if phosphate 
and phosp ave of pe 
hosphate of soda. It te not improbable 
‘is present in very sal 
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common phosphate. The acid salt, which is much more soluble, 
becomes deposited in the course of a few days; but its scparation may 
be expedited by the addition of ether. This phosphate has been sepa- 
rated from the urine by MM. Robin and Verdeil, who attribute the acid 
reaction of urine to its presence. (“Comptes Rendus. Mém, de la Soc. 
de Biologie,” Paris, 1850, p. 25; also * Traits de Chimie Anat. et 
Physiol,” 1853.) The crystals of this salt are figured in Robin and 
Verdeil's “ Atlas,” pl. IX, fig. 2. 

‘Triphosphate or Subphosphate of Soda (8 Na @, FO:+24 Aq)— 
‘This phosphate is considered by some to be present in urine; but it is 
's0 readily altered by other salts present, thar itis impossible to obtain 
it from the animal fluids in a state of purity. In the presence of car- 
bonic acid, it is decomposed: one equivalent of soda unites with the 
carbonic acid to form carbonate of soda, and common phosphate of soda 
fs formed, both which salts have an alkaline reaction—3z Na O, 
PO;+CO, HO=2 Na O, HO, PO,+Na O, CO, 

Liebig has shown that it is not present in healthy urine, as was 
stated by Heller; and Messrs. Robin and Verdeil do not enumerate 
this phosphate as one of the constituents of urine; indeed, if this phos: 
phate were formed, it would, in all probability, be at once resolved into 
salts of a more stable nature. 

Phosphate of Soda and Ammonia (Na O.NH,O.HO0,PO,, + % Aq)— 
‘This salt, although probably not present in perfectly fresh urine, is 
usually enumerated as one of the phosphates found in the secretion. 
‘The crystals of phosphate of soda and ammonia, or microcosmic salt, 
are beautiful transparent four-sided prisms. 

Phosphate of Potash (% KO,PO,) is probably not present in healthy 
human urine ; but it has been detected by Boussingault in the urine of 
the pig, in the proportion of 1'02 per 1,000, 

Many vegetable tissues contain a large quantity of phosphate of 
potash ; and it is met with in the juice of muscle in considerable amount. 

Quantity,—The proportion of alkaline phosphates in the organism 
varies very greatly according to the nature of the food, amount of exer- 
cise, kc. Generally, the proportion is smaller in herbivorous than in 
carnivorous animals, Muscular fibre contains a large amount of phos- 
phates Wheat, and the seeds of the cerealia generally, contain a 
considerable quantity of alkaline phosphates, Robin and Verdeil 
found in the ash of the blood of a dog fed upon flesh, as much as 12 
per cent. of phosphoric acid, combined with soda and potash; while 
‘the ash of the blood of the ox did not contain more than 3 per cent. 
When the dog was fed upon potatoes, the proportion fell to 9 per 
cent, The ash of the blood of man contained about ro per cent of 

acid. In urine, Berzelius found 2°94 per 1,009 ; and Simon, 
from 125 in slightly acid urine, to 2:75 in very acid urine. 


—— : i 
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Breed and Winter estimate the quantity of phosphoric acid removed 
from the organism in the urine, in the course of twenty-four hours, at 
from 59°48 to 79°97 grains, The proportion increased considerably 
after taking food. This quantity corresponds to from 120 to too grains 
of phosphatic salts. Dr. Parkes estimates the phosphoric acid at 4880 
grains in 24 hours. 

‘The quantity of phosphoric acid increases for some hours after a 
meal, Vogel, Winter, and others have made numerous experiments on 
this point ; and their researches show that the hourly variation in the 
excretion of phosphate is regular. The moming urine contains the 
smallest quantity, In some of Dr. Bence Jones’s analyses, however, the 
quantity of alkaline phosphates is even greater in the urine passed before 
than in that secreted after a meal. (* Animal Chemistry," p. 81.) 

The proportion of phosphates in the urine depends much upon the 
nature of the food. It has been said that the quantity is increased if 
phosphorus be taken, proving that this substance does become oxidised 
in the organism. That the greater proportion of the alkaline phosphates 
present in the urine is derived from the food is rendered evident 
from the amount introduced into the organism in this manner. 
Aman taking about fourteen ounces of bread and twelye ounces of 
meat, with half a pound of potatoes and halfa pint of milk, would take 
about 130 grains of alkaline phosphates.* As we have seen, he would 
eliminate, in his urine, about the same quantity. These numbers are 
only to be regarded as rough approximations to the truth; but I think, 
at present, it must be admitted that the quantity of phosphate excreted 
in the urine, and formed in the organism, is so small in comparison with 
that derived from the food, of which the amount is liable to great varia- 
tion, that, in the present state of animal chemistry, it is quite impossible 
to form an estimate of the amount derived from the former source, or 
to separate this from the phosphates taken in the ingesta. 

Still it is certain that some of the phosphoric acid is formed within 
the organism, by the oxidation of the phosphorus of the albuminous 
‘tissues, though this must bear but a small proportion to the whole amount 
of phosphate removed in the urine, as the above data conclusively show, 

‘The fluid which surrounds the elementary fibres of muscle has an 
acid reaction, depending probably upon the presence of acid phosphate 
of soda, produced by the action of lactic or some other organic acid 
upen phosphate of soda, Du Bois Reymond has, however, shown that 


* 14 or. of bread contain 53'2 gre of phosphates. 


12 on of beef 4, 40°75 Bf 
ATR ofpotators,, 11°04, nf 
J pint of milk 4, 320 4, ” 


436°9 grs. of mixed phosphates. 
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this acid reaction is not met with when the muscles are at rest. Recent 
experiments have shown that the amount of disintegration taking place 
in muscular tissue during its activity is much less than was supposed. 
It is very probable that very much of the material generally aseribed to 
the disintegration of the muscle is really due to the chemical changes 
produced in the nerves ramifying on the surface of the elementary fibres. 
‘The ashes of most tissues contain phosphates in large proportion ; and 
‘Schmidt has shown that 2 considerable quantity of phosphate is always 
“present in young tissues. ‘The quantity of alkaline phosphate required 
by the organism is considerable ; for, besides the large proportion which 
‘is excreted in the urine, the ash of the solid excrements alone contains 
as much as 20 percent. The phosphoric acid required is, no doubt, 
supplied! principally by the food, partly in the form of phosphatic salts, 
partly a8 phosphorus, as in albuminous matters, which is oxidised in 
the organism. We shall recur to this subject when we have to con 
sider the climination of the phosphates in disease. 

Earthy Phosphates,—The carthy phosphates met with in urine aro— 
3, the ammoniac magnesian phosphate, also termed triple phosphate, or 
phosphate of ammonia and magnesia; 2, Basit phosphate of ammonia and 
magnesia ; 3, Phosphate of lime, 

‘These earthy phosphates occur in very small quantity in urine. The + 
secretion in health contains not more than from x to 1°5 parts in 1,000, 
and the solid matter contains from 1°5 to 2 per cent. The quantity 
present in different cases undergoes but slight variation, and seems to 
be determined, to a great extent, independently of the chemical changes 
going on in the body, Most of the solids and fluids of the organism 
contain small quantities of the carthy phosphates. The amount depends, 
in great measure, upon the quantity of alkaline earths present, Kletzinsky 
has shown that in urine there are two parts of phosphate of lime to one 
part of phosphate of magnesia. 

Tn healthy urine, these earthy phosphates are held in solution, in all 
probability, by the free acid of the urine, and in some measure by the 
acid phosphate of soda. ‘The chloride of ammonium present may also 
contribute to maintain the earthy phosphates in solution in the urine 
(Dr. G. ©. Rees). Very slight changes are sufficient to cause the pre- 
cipitation of the ammoniaco-magnesian phosphate; and beautiful crystals 
of this salt are sometimes formed in urine which has a decidedly acid 
‘reaction. 

At is important to distinguish between excess of phosphates in the 
urine and 2 défosit of earthy phosphate : for a large quantity of earthy 
phosphate in the urine may pass unnoticed by the practitioner, because 
it is in a state of se/ution; while a smaller quantity fn un fasolwAle state, 
‘ind therefore very conspicuous, is likely to receive from him a larger 
share of attention than its slight importance demands, 
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Precipitation oh Eucthy Feesthaie Yi ia 18 Set SS 
bear in mind that the earthy phosphates are are precipitated from some 


‘by the addition of a few drops of nitric acid, which instantly dissolves 
‘the phosphate, while albumen is unaffected by it, Such a mistake has 
many times been made; and I need hardly say how important it is to 
avoid the possibility of such an error, as it may lead the practitioner to 
form an unfavourable prognosis in a case in which there is really no 
cause whatever for anxiety. The cause of this occasional precipitation 
of earthy phosphate is obscure, By Dr, Rees it is attributed to an 
excess of the phosphates being held in solution by chioride of am- 
monium. Dr, Brett considers that in these cases it is dissolved by 
carbonic acid ; while Dr. Bence Jones attributes this precipitation to 
the excess of free acid of the urine being neutralised by an alkali, or 
by common phosphate of soda. 

Phosphate of Lime (3 Ca O, POs) cxists in healthy urine dissolved 
in acids, in certain salts, or in organic matters. Phosphate of lime is 
somewhat soluble in a solution of carbonic acid, in bicarbonates, and 
in chloride of ammonium. Albumen and fibrine always retain a certain 
quantity, and casein holds a large amount in solution. It is found im 
almost all the tissues, and, when separated, usually occurs in an amor 
phous state, In urine it sometimes crystallises, The ash of urine 
contains between 2 and 3 per cent. of this phosphate, and that of 
excrements upwards of 12 percent. It may be obtained in quantity 
from bones, 

Acid Phosphate of Lime (2 Ca 0, HO, PO,+3 WO).—The existence 
of this phosphate in urine constantly, is questionable; but, as before 
remarked, the composition of the phosphates is constantly altering ; and 
an acid phosphate of lime is readily formed by the action of an organic 
acid on the neutral phosphate of lime. 





nesian, Phosphate (NH, O, 2 
this salt, which is frequently met with in the animal fluids, usually 
depends upon decomposition having commenced, in which case the 
ammonia set free combines with the phosphate of magnesia to form the 
triple phosphate. At the same time there can be no doubt that crystals 
of triple phosphate are sometimes found in acid urine—not merely 
forming a pellicle which alone is alkaline, while the fluid beneath retains 
its acidity (Thudichum)—but as a distinct deposit, leaving a clear 
supernatant fluid. Lehmann and other observérs doubt the correctness 
of this observation; but the fact has been observed in this country 
several times, and I have noticed it myself more than once or twice. 
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Tt is quite possible that the acid reaction may depend upon chloride of 
ammonium, or some other salt which reddens litmus, and not upon the 
existence of free acid. 

Crystals of triple phosphate are slightly soluble in pure water. It is 
generally stated that triple phosphate is insoluble in solutions of am- 
moniacal salts, but Fresenius has shown that this statement is erroneous, 
He finds that 1 part of triple phosphate requires 15,293 of pure HO, 
44,330 of liquor ammonis, 15,627 of NH, Cl with free NH,, and only 
7:48 of NH, Cl alone, for solution. Crystals of triple phosphate give 
beautiful colours when examined with a ray of polarised light. 

Phosphate of Magnesin (3 Mg ©, FO,+5 Ag.).—This phosphate is 
found in considerable quantity in the urine of certain herbivorous 
‘animals, and it appears to be a constituent of certain urinary calculi. 
Tt is doubtful if it is often present in human urine; but Robin and 
Verdeil have discovered it in several organs, and also in morbid pro- 
ducts. In animal fluids generally, the phosphate of magnesia combines 
with ammonia, forming the galt which has just been described. When 
discussing the deposits of phosphates, part IV, I shall have to revert 
to this subject. 

‘Microscopical Characters of the Earthy Phosphates. —The phosphate 
of lime is usually deposited from urine in an amorphous form. Under 
the microscope, even when the highest powers are employed, the 
deposit when first formed is found to consist of minute granules. Se 
plates in part IV. Occasionally it occurs as round or oval particles of 
a high refractive power. Sometimes two of these small particles are 
connected together, and produce « crystal of the dumb-bell form. They 

vary much in size, but are usually very small. 

Sie eet aseia: dia tas wlspeed the amorptows gruscien toqear of 
phosphate of lime assumes a crystalline form. Dr. Hassall has found 
that the crystals formerly regarded as a rare form of triple phosphate are 
really composed of phosphate of lime. Dr. Bence Jones has also 
obtained crystals of phosphate of lime from urine by adding chloride of 
calcium, and Dr. Roberts has written a paper on the sume subject 1 
have found that beautifal crystals of phosphate of lime can always be 
obtained by allowing solutions of phosphate of soda and chloride of 
calcium in glycerine gradually to mix together. In this manner very 
Pee ieee! be bors Many days may elapse before large 


The MaeAhiter of mapwsia ond amnvcia crystallise in several dif 
ferent forms, which seem to be determined by a slight change in circum- 
stances. ‘The first is the stellate form, which occurs when ammonia is 
aided to healthy human urine. The crystal consists of from four to 
five feathery rays, with a minute oval mass situated at the origin of each 
tay from the centre. Ieee capes era ny esbrine to Sucre common 
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form of the triple phosphate: paccths that of a beautiful triangular 
prism, with obliquely truncated extremities Great variation, however, 
is observed in the form of these crystals ; sometimes they appear almost: 
‘square; and frequently they might be mistaken for octahedra, in con- 
sequence of the approximation of the obliquely truncated ends, and the 
shortening of the intermediate portion of the crystal. Prisms or knife~ 
rest crystals of triple phosphate arc represented in pl. X, fig. 3. ‘The 
feathery crystals of triple phosphate are represented im the “ Hilus- 
trations of Urinary Deposits,” Part TV. After standing for some ume, 
the rays alter in shape, and gradually little triangular crystals begin to 
make their appearance. After the lapse of some days, they are entirely 
converted into the ordinary triangular crystals. Other forms of triple 
phosphate crystals are described and figured under the head of arteary 
deposits, part IV. 

Estimation of the Rarthy and Atkatine Phosphates—The earthy 
Shosphates (phosphate of lime and phosphate of magnesia) are easily de- 
tected by ammonia. If few drops of solution of ammonia are added 
to a specimen of healthy urine, a turbidity is soon observed, owing to 
the precipitation of phosphate of lime in an amorphous form, and triple 
‘or ammoniaco-magnesian phosphate in flocculent snow-like crystals, 
which increase in size for some time after their first precipitation, 
Stirring favours the separation of the phosphates ; but the form of the 
crystals must, of course, be studied in a mixture which has been allowed 
to remain quiet. If it is required to estimate the proportion of these 
earthy phosphates, it is only necessary to separate them by filtration, 
after standing fora few hours, to wash them with ammoniacal water, 
ignite in a platinum capsule, and weigh the ash. 

Atkaline Phosphates—The phosphoric acid combined with the 
alkalies may be precipitated from the fluid filtered from the earthy phos- 
phates by the addition of a salt of lime or magnesia, when an insoluble 
deposit, composed of phosphate of lime or phosphate of ammonia and 
magnesia, is produced. If it is desired to ascertain the quantity of 
alkaline phosphates, it is only necessary to filter the precipitate, dry, 
ignite, and weigh it. From the phosphate of lime or phosphate of mag- 
nesia it is easy to calculate the proportion of phosphoric acid present ; 
‘but, for ordinary purposes, it is enough to consider the weight as corres- 
ponding to the quantity of alkaline phosphates present in the uring, 
‘the results of different analyses being thus rendered comparable, 
‘The volumetric method of estimation, in which the phosphate is 
precipitated by nitrate of uranium has been described in page 106. 
Nitrate of silver produces in urine a yellow precipitate of tribasic phos- 
phate of silver, which is soluble both in exces# of ammonia and also in 
nitric acid. Upon adding a few drops of the former to the yellow 
deposit in the testtube, it instantly dissolves. If nitric acid, just 





ekleride of silver is quite dsoluble in nitric acid, although soluble in 
ammonia; so that, in testing for chloride of sodium in urine, it is 
always important to add a few drops of nitric acid, to the 

Precipitation of the phosphate of silver. 
Alkaline Sulphates,—Unlike the phosphates, the sulphates are pre- 
sent in very small quantities in the fuids of the body generally. The 
is not 


Jt would appear that the oxygen, hydrogen, carbon, and nitrogen of the 
albuminous substances, are eliminated in the form of urea; while the 
sulphur is removed in the state of sulphuric acid. 

De. Bence Jones's experiments have shown that both vegetable and 
animal food increase the proportion of sulphates in the urine, When 
sulphuric acid, sulphur, or sulphates are taken internally, the amount of 
these salts is augmented. Such facts prove that the sulphates found in 
the urine are in great part formed during the disintegration of tissues, 
‘They must be regarded as excrementitious, and are probably not con- 
‘cerned in nutrition. 

‘The sulphuric acid eliminated in the usine occurs in the form of 
sulphate of potash and soda. 

‘The urine contains about 3°5 grains per 1,000 of sulphate of potash, 
and about 3° grains of sulphate of soda. About thirty grains of sul- 
phuric acid, corresponding to about fifty-seven grains of the mixed 
sulphates, are excreted by a healthy man in twenty-four hours. 

‘The sulphates present in the urine are all soluble, like the alkaline 
phosphates ; and, in order to prove their presence in a fluid, it is only 
necessary to add some salt, the base of which forms.an, insoluble pre- 
cipitate with sulphuric acid, Baryta salts are the most convenient for this 
parpose Either the nitrate of baryta or the chloride of barium may be 
employed. In testing for sulphates in urine, it is necessary to add a 
little free nitric or hydrochloric acid previous to the addition of the baryta 
salt, in order to prevent the precipitation of a phosthate as well as a 
sulphate of baryta. The former is very soluble in free acid ; the latter 
quite insoluble. If the quantity of sulphate is to be estimated, it is 
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keseceei dial aolaadeeigdacrbati ats pees en Ga 
solution; otherwise the precipitated sulphate of baryta will pass 
‘through the pores of the filter. The phosphoric acid may be estimated 
th diecees Aula which patois whocea Che fle, by tie aldo 
ammonia, which throws down phosphate of baryta, The contact of the 
‘air must, in this case, be avoided, 

Sulphate of Lime has not been detected in human urine, but ft has 
‘been found in that of animals, and is a constituent of some urinary 
calculi. TI have seen crystals of sulphate of lime in the uriniferous tubes 5 
and it is probable that it may be present in the urine, in some cases, in 
appreciable quantity. Traces of sulphate of lime are found in the 
‘blood. Tt is found in the pancreatic juice which has been kept fora 
few hours in a warm place, to favour decomposition of some of the 
organic materials, 

‘Cartonates.—Carbonate of soda is not usually reckoned as a con- 
stituent of healthy urine, as its presence is entirely dependent upon the 
kind of food which the person has taken. For instance, carbonate of 
soda will often be found in the urine after lange quantities of fruit have 
‘been eaten, in consequence of the salts of the vegetable acids becoming 
converted into carbonates during their passage through the organism. 
In the urine of herbivorous animals, alkaline carbonates are found ; 
and frequently the carbonate of lime is also present. In the urine of 
rodents, these salts, particularly the latter, are abundant. Moreover, 
carbonate of soda may actually have been present in the urine, although 
it cannot be detected in the ash ; for, if common phosphate of soda be 
heated with carbonate of soda, the carbonic acid is expelled, and the 
tribasic phosphate of soda remains. On the other hand, a carbonate 
may be detected in the ash, although none was present in the urine, in 
consequence of the decomposition of urates, oxalates, fc, during 
incineration. 

‘Testing for Carbonate.—The presence of carbonic acid is very easily 
recognised, by the effervescence set up, immediately a little dilute acid is 
added to the ash, ‘The best plan to test for carbonate in the ash is the 
following. A-small portion of the dry ash is placed on a glass slitle, 
and covered lightly with an ordinary square of thin glass. A drop of 
acid is then allowed to fall on the glass, so that it will gradually pass 
between the glasses by capillary attraction, and come into contact with 
the salt. Ifany bubbles of gas escape in consequence of the action pf 
the acid, they will be confined beneath the thin glass, and one cannot 
fail to see them. If they be very small, the specimen may be subjected 
to microscopical examination. In this manner, the slightest trace of 
carbonic acid can hardly escape notice. 

If the quantity of carbonate is to be estimated, the ash must be 
placed in a little apparatus, from which the gas is conducted by a tube 
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into another vessel containing lime or baryta water ; or it my he caused 
to pass through the potash apparatus used in organic analysis. From 
the weight of the carbanate, that of the carbonic acid is easily calculated. 
In the last case, its weight is obtained directly. 


to the circumstance that the chloride of sodium is always derived from 
the food. ‘The importance of this substance to. the organism is suffi- 
ciently proved by the fact that all kinds of food contain a certain quantity, 
aad almost every specimen of water holds some proportion in solution. 
Again, it is well known that the health of animals deprived of the proper 
amount of salt, deteriorates. It is to be detected in nearly all the tissues 
of the animal body, and is found in large quantity wherever cell-develap- 
ment is actively going on. This is true both with regard to healthy 
tissues and morbid growths. Common salt crystallises in cubes; but, 
in the presence of urea and some other organic substances, it assumes 
‘the form of a regular octahedron, As is well known, it is readily soluble 
im water (31°84 parts in 100), diffuses itself rapidly through a large 
‘balk of fluid, and, in a dilute state, permeates tissues with great 
facility. 

Besides common salt, urine also contains a certain quantity of 
chloride of potassium. 

Quantity,—Healthy urine contains from three to eight grains of 
chioride of sodium in 1,000; the solid matter, about 6 per cent, ; and 
the fixed salts, about 25 per cent. or more. Under ordinary circum- 
stances, from 100 to 300 grains of salt are removed from the boy in 
twenty-four hours ; but the proportion is influenced by a great variety 
of circumstances, and is especially affected by the quantity of fluids taken. 
Dr. Parkes estimates the quantity of ch/orine at from 92 to 124 grains in 

hours. The amount is very variable in different individuals, 

to the proportion of salt taken with the food. ‘The secretion 
of chloride of sodium, as would be supposed, attains its maximum a few 
hours after a meal, and but little is eliminated during the night. 

Detection —Chioride of sodium is very easily detected in urine, Tt 
is only necessary to acidulate the specimen with a few drops of nitric 
acid, and then ald nitrate of silver. ‘The white precipitate of chloride 
of silver is quite insoluble in nitric acid, but soluble in ammonia. In 
order to make a quantitative determination, the chloride of silver is 
to be dried; and it should be fused in a fvrvdlain capsule before 
being weighed. The volumetric process, however, is the most accurate, 
Sebi arias afte the Eicrston of Sali-—Chloride of sodium 
jis not formed in the organism, but sccms to exert some important and 
beneficial effects during its passage throngh the tissues; and whenever 
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the nutritive changes are very active, there seems to be an unusual 


considerably 

ordinary diet in health; and the ingestion of large quantities of water 
causes the elimination of a greatly increased amount of common salt. 
‘Thus, in one experiment, continued for four days, the following results: 
were obtained : during the first three days, about thirty-six ounces of 
urine were passed per diem; the specific gravity varied from 1,015 to 
1,024. The total quantity of solid matter passed in twenty-four hours 
was about 750 grains, and the chloride of sodium amounted to 113 
grins. On the fourth day a large quantity of water was taken; 2585 
ounces of urine, of specific gravity 1,003, were passed, containing a 
total of 1234°48 grains of solids, and 232°8 grains of chloride of sodium, 
‘The phosphoric acid was diminished, and the sulphuric acid was 
increased by upwanis of one third. 

Soda and Potash (Na® & KO)—In healthy urine but a very small 
quantity of potassium is present in the form of chloride; but of soda 
salts there is a large proportion, The potash salts, as was first pointed 
out by Liebig, are found in considerable quantities in the muscles, while 
the soda salts predominate in the blood. Although phosphate of potash 
be taken in the food, the corresponding soda salt, which is necessary to 
the blood, is still found in that fluid; and there can be no doubt that, 
in the organism, the chloride of sodium is decomposed by the phos 
phate of potash—-a phosphate of soda and a chloride of potassium 
being formed. 

‘To separate the sodium from the potassium in urine, a somewhat 
tedious analysis, of which I will just give a rough outline, is neces 
sary. After destroying the organic matter by ignition, the whole of the 
phosphoric and sulphuric acids are removed, and the potassium and 
sodium converted into chlorides. A solution of bichloride of platinum is 
then added, and a chloride of potassium and platinum, and a chloride of 
sodium and platinum are formed. ‘The potassium salt is most insoluble, 
and separates after a time in the form of small octahedra, which do not 
polarise light. ‘These may be separated by filtration. The sodium salt 
remains in solution, and may be obtained in the form of crystalline 
needles by concentrating the solution. These crystals exhibit the most 
beautifal colours when a ray of polarised light is transmitted through 
them. 

Lime (Cao) may be detected in urine by dissolving the salts in 
acetic acid, and adding a little oxalate of ammonia to the filtered solu. 
tion. Oxalate of lime is precipitated as white, granular powder, 
which passes through the pores of a filter, unless the mixture be boiled 
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Previous to filtration. As ekeidy‘anstoned, Reneloneass labial ae 
phosphate, and occasionally asa carbonate. The latter forms a urinary 
calculus very rarely met with in man, but not uncommon in some 
herbivorous animals. The urine of the horse always contains a number 
of spherical masses, composed of carbonate of lime, which may be 
regarded as microscopic calculi: It has been proved by Mr. Rainey 
that the spherical form which crystalline matter sometimes assumes, 
depends upon the presence of viscid substance in the solution which 
‘contains the crystalline matter. These spherical crystals of carbonate of 
lime, so constantly found in horse's urine, may be exactly imitated by 
causing carbonate of lime to crystallise artificially from gum water or 
other viscid fluids. “The mode of formation of shells,” &c. 

Magnesia (MgO) must be precipitated as ammoniaco-magnesian. 
phosphate, from a concentrated solution of the salts after the separation 
of the lime. The fuid should be evaporated to a small bulk, and 
when quite cold a little of the solution of phosphate of soda should be 
added to the mixture, rendered alkaline by the previous addition of 
aramonia. 

‘The solution should be stirred in all cases, for by this means a pre~ 
cipitate can often be produced, although before not the slightest turbidity 
was observable. 

tren (Fe)—Traces of iron may be detected in healthy urine if a 
Large quantity of the secretion be operated upon. Like many other 
mineral substances, iron passes off in small quantities in the urine, and 
is generally found in the urine of persons taking preparations of iron. 
Dr. Harley has shown that iron is a constituent of one of the colouring 
matters of the urine. (U/rematine.) 

‘Aillea (810,)-—Bereclius, many years ago, demonstrated the presence 
of silicic acid, or silica, in urine, Mere traces are met with in the ash 
after the removal of the salts insoluble in water, by the addition of strong 
nitric acid. ‘The silica remains undissolved. ‘This substance is derived 
principally from wheat, which, like other plants belonging to the ccrealia, 
contains aconsiderable proportion of silica. Silica has been occasionally 
tet with in urinary calculi, in appreciable quantity. 

Alumina (41,0;)—It has been stated by authorities that this sub- 
stance does not pass off from the system in the urine at all; but from 
several observations which I made some years since, and which I have 
lately repeated, I have been led to conclude that it is very commonly 
present in the ash of urine The alumina detected in the urine is in 
great part, if not entirely, derived from the alum taken in the bread. 
Some time since, while in the habit of eating pure home-made bread, I 
‘wits unable to detect the presence of this substance in the manner pre 
sently to be described ; but afterwards, when my dict consisted of baker's 
bread, I found very decided indications of its presence, 
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‘The test which has been employed is the ordinary blow-pipe test. A 
litle of the fixed saline residue, which has been perfectly decarbonised, 
is moistened with a solution of nitrate of cobalt, and heated gradually in 
the blow-pipe flame to a bright red heat, If alumina be present, the 
bead, upon cooling, is found to be of a beautiful drigét blue colour, As 
is well knowa, there is great difficulty in separating phosphate of alumina 
from phosphate of lime; and the ordinary process of analysis is not 
sufficiently delicate to detect this substance in the small quantity 
in which it ordinarily occurs in the ash of urine. When the ash con- 
tains as much as one-fifticth part, however, I have been able to detect 
it by the liquid teste. The blow-pipe test, above referred to, is not 
without objection, inasmuch as any bead containing phosphates exhibits 
a blue colour when heated in the blow-pipe with nitrate of cobalt, ‘The 
Dlue colour produced is certainly very different to that developed when. 
alumina is present. A bead, consisting of phosphates of soda, lime, and 
‘magnesia, gave a very dull grayish blue colour with the cobalt; but, 
when the slightest trace of alumina was added, a very bright and decided 
colour resulted. I have applied this test, therefore, to the urine salts 
defore and after alum was taken in the food, In the first case, the blue 
‘tint was very undecided, or was not at all manifested, while in the last it 
was bright and distinct. 

Ata time when I was taking home-made bread, perfectly free from 
‘lum, I examined the urine, The ash was tested for alumina, with 
nitrate of cobalt, in the usual manner, but only a faint blue colour was 
produced. Immediately after evacuating the bladder (12, noon), five 
grains of alum were taken, dissolved in an ounce and a half of 
distilled water. At 6 v.a., about fifteen ounces of urine were passed. 
A portion of this was evaporated to dryness, and the residue incinerated 
and decarbonised, A small quantity of the ash was treated with nitrate 
of cobalt, and heated in the blow-pipe flame. The bead, on cooling, 
was of a very bright blue colour. ‘This experiment was repeated, with 
the same result. A similar reaction is met with in a great many speci- 
mens of ash obtained from the urine of hospital patients, Although this 
is not a perfectly accurate test, it indicates the presence of alumina in 
Some specimens of urine in which one would expect a salt of this base to 
be present ; while, in urine which was perfectly free from alumina, no 
indication of its presence was afforded by the test. I think, therefore, 
‘if the cobalt test be employed carefully, it is worthy of more trust than 
most chemists seem disposed to place in it, A further series of researches 
is required to prove the proportion of alumina removed in the urine to 
that which escapes by the intestinal canal, when salts of this base are 
taken with the food. But I think there can be little doubt that a cer- 
tain amount of this substance is really carried off in the urine. The 
‘urine salts of most persons give a very decided reaction, indicating the 
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presence of this substance, a considerable quantity of which is taken 
with many kinds of bread. Although there are many objections tomix- 
ingalum with the bread, and the practice ought clearly to be put an end 
to, I am not aware that any deleterious effects have been produced by 
its introduction. Some have attributed habitual constipation to this 
cause, 

It is necessary that the student should be acquainted with the prin- 
cipal characters of the most important inorganic salts of urine; and it 
has been considered desirable to give the following short course of 
‘systematic analysis. When it is required to estimate the proportion of 
chlorides, phosphates, or sulphates, quantitatively, the volumetric pro- 
cess will, however, be found the most accurate, a8 well as the most 
expeditious. 


SYSTEMATIC QUALITATIVE OR QUANTITATIVE ANALYSIS OF HEALTHY 
URINE. 


‘Orgnule Constituents.—r. In the first place, the reaction and spe- 
cific gravity of the specimen are to be taken, and any general points 
noticed, pp. 117, 93- 

2. Two portions of urine (500 ar 1,000 grains) are to be placed in 
‘Separate porcelain capsules, and evaporated to dryness with the cautions 
previously given, p.92. In the first portion, A, the orgamic constituents 
are to be estimated ; in the second, B, the proportion of sults is to be 
ascertained. A, when dry, is to be weighed ; and thus the quantity of 
téer is obtained, The residuc is known to be quite dry when tov 
successive weighings exactly correspond, ‘The solid matter is to be 
‘treated with successive portions of boiling alcohol, until nothing more 
fs taken up. These are decanted into another basin, or passed through 
a filter; and the alcoholic solution, containing urea and extractives, is 
to be evaporated nearly to dryness, ‘This alcohol extract is C; the 
Tesidve insoluble in alcohol is D., 

C. The alcohol extract is to be treated with a few drops of water, 
and placed over the water-bath, Crystals of oxalic acid are to be added 
‘until they are no longer dissolved. It is important to add excess of 
oxalic acid crystals, A drop of the solution may be placed on a glass 
slide, and the crystals of oxalate which form, subjected to micro- 
scopical examination, /Musirations of Urine, pl. 1V, The mixture is 
allowed to cool, and the impure crystals of oxalate of urea with excess 
of oxalic acid are to be slightly washed with ice-cold water, and pressed 
between folds of bibulous paper, to absorb the extractive matters. The 
‘crystals are to be redissolved in a small quantity of water, placed in a 
hhalépint beaker, and carbonate of lime added until effervescence has 
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entirely ceased. After the mixture has been allowed to stand for some 
time, it is to be thrown upon a filter. 

‘The solution separated from the oxalate of lime consists of urea with 
a little colouring matter, It is to be carefully evaporated to dryness, 
and weighed. If the residue is not entirely soluble in alcohol, it con- 
tains impurity which must be deducted from the weight of the 
‘wred, 


Or, the alcohol extract, C, may be treated with a few drops of water, 
80 as to forma thick syrup; and nitric acid added by drops, while the 
basin which contains the extract is plunged in a freezing mixture. A 
little of the mixture should be examined in the microscope, //fustrations 
of Urine, pl. TIT, figs. 1, 2, 3. When sufficient nitric acid has been 
added to combine with all the urea present, the whole is to be allowed 
to stand for some time; the crystals carefully washed with a very little 
ice-cold water, and placed on 2 porous tile, in order that the excess of 
nitric acid and the extractive matters may be absorbed. ‘The crystals 
of nitrate of urea which remain, are to be carefully dried and weighed. 
123 gre, of the nitrate correspond to 60 grs. of pure urea. 

D. The residue insoluble in alcohol is to be treated with boiling 
water and thrown upon a filter. There remain upon the filter, evmcws 
from the bladder and other parts of the urinary mucous membrane; 
uric acid, phosphate of lime; and ammoniaco-magnesian phosphate, with 
& mere trace of sifica. This residue is to be carefully dried and weighed. 
Tt is then to be incinerated ; and, after the ash has been completely 
decarbonised, its weight is to be deducted from that of the residue 
insoluble in alcohol; and thus the proportion of uric acid and vesical 
mucus is ascertained. By deducting the united weight of all these dif 
ferent substances—urea, uric acid, mucus, and earthy phosphate—from 
the solid matter, we calculate the quantity of extractive matter 
present. 

Mnorgante saite.—The portion of urine B, p. 171, is also to be 
evaporated to dryness, and the dry residue incinerated in a large plati- 
num capsule, and maintained at a dull red heat until it is perfectly 
decarbonised, and nothing remains but an almost perfectly white ash. 
‘This, consisting of the fixed salts, is now to be examined as follows. 
Boiling distilled water is to be pourcd upon the saline residue, and the 
mixture thrown upon a filter. 

‘The sofution contains the a/katine salts, 

The #usodudle matter, consisting of phosphate of lime, phosphate of mug 
nesia, and siliee, remains behind on the ji/ter. 

1, The residue insoluble in water is to be treated with nitric acid, 
and boiled if necessary. Sifira remains undissolved. If effervescence 
occurs upon the addition of the acid, carbonate of dime was present in the 
ash. Filter; add excess of ammonia to the filtered solution, and redis- 
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solve the precipitated phosphates by adding excess of acetic acid. N Next 


to the action of a dull red heat ina platinum capsule, and weighed ex 
carbonate, after being moistened with carbonate of ammonia and dried 
at a moderate heat. 

After the separation of the oxalate of lime by filtration, concentrate 
the clear solution by evaporation, and add ammonia in excess, Stir the 
mixture, and set it aside, that crystals of ¢riple or ammontaco-magnerian 
phosphate may form. 

2. ‘The original solution, containing the urinary salts, soluble in water, 
is divided into two portions, 2a, 23. 

2. The first portion is acidified with nitric acid, and treated with 
nitrate of silver, Chloride of silver, indicating the presence of chlorine, 
is precipitated. ‘The chlorine originally existed in combination princi- 
pally with sodium. 

2 4, The second portion is also to be acidified with nitric acid, and 
an excess of solution of nitrate of baryta added ; a precipitate of suf- 
phate of baryta, proving the presence of sulphuric acid, occurs. ~ 

The mixture is boiled and filtered; and, upon the addition of 
ammonia to the solution, phosphate of daryte, showing the presence of 
phosphoric acid, is precipitated, care being taken to prevent the forma- 
tion of carbonate of baryta by exposure to the air 

Next the phosphate of baryta is to be separated by filtration ; and 
the solution, which contains nitrate of baryta, ammonia, and the fixed 
alkalies, is to be concentrated. Excess of carbonate of ammonia and 
ammonia is to be added, and the mixture boiled and filtered. The 
‘solution is evaporated to dryness, and the residue heated to redness in 
‘a platinum or porcelain capsule. The residue is to be treated with 
water, and filtered. The solution contains the salts of the alkalies, 
potash and soda, The former is thrown down in the form of minute 
‘octahedral crystals of the potassiochloride of platinum, upon the addition 
of a solution of bichloride of platinum. After stirring, and standing for 
some time, these may be filtered off. The solution contains the sodte 
chtoride of platinum. Vis to be concentrated, in order that the beautiful 
acicular crystals of this substance may form, 

Many of the processes above described are imperfect, and likely to 
give results which are not quite accurate; still the plan is one which is 
practically useful, and, when a series of results is required, answers very 
well, In the analysis of animal fluids, it is impossible to attain to 
perfect accuracy, owing to the changes taking place in the ingredients of 
the fluid, which are produced by the analytical processes to which they 
are subjected, But, in such enquiries, it is more useful to know the 
change which takes place, under various circumstances, in the quanti- 
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ties of the different constituents, than to be acquainted with the exact 
absolute proportion of each present, 

‘The presence of the following substances in the specimen of urine 
submitted to examination, has been proved, and we have ascertained the 
proportion of the Se a 


‘The constituents not included in the above list, require special pro- 
cesses for their demonstration; and, as many of them exist in very 
minute quantity, it is not desimble that the student should attempt to 
test for them in the small amount of urine usually operated upon, The 
substances alluded to are the following :— 


‘The characters of several of these have’ already been discussed, and 
the methods for separating them from the urine described. 


* Not necessarily present in health 
t In urine in certain diseases, Prabaiy ot tm healthy urine. 
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PART IIL 
URINE IN DISEASE AND ITS EXAMINATION, 


EXCESS OR DEFICIENCY OF NORMAL CONSTITUENTS OF SOLUBLE 
MATTERS NOT FOUND IN HEALTHY URINE. 


Morbid Urine.—Before I describe in detail the particular characters 
in which a specimen of urine may differ from the secretion in its normal 
state, it is desirable to consider one or two matters of general interest, 
which can be advantageously discussed in this place. 

Many alterations in urine, which have been termed “ morbid,” really 
depend upon increased or diminished activity of the chemical changes 
which occur in health, It is often very difficult to decide how far an 
alteration in the quantity or quality of the constituents should be attri- 
buted to physiological changes, or referred to morbid actions ; and it is 
quite impossible to separate, by a distinct line, healthy from morbid pro- 
cesses. An excess or deficiency of the ordinary normal changes must pre- 
cede, and may lead toy disease, There are many alterations in the urine, 
depending upon a temporary derangement of those actions which occur in 
& state of health, which would not be properly described under the term 
healthy, but which, nevertheless, cannot properly be called morbid. I 
do not, therefore, attempt to divide aéurately healthy urine from mor- 
bid urine, and only wish the arrangements followed in this work to be 
fegarded as a sort of rough artificial division, adopted for convenience 
alone. Indeed, all such divisions are quite artificial; and no one 
attempte to assign rigid and exact limits, even to large and important 
‘branches of natural science, as anatomy, physiology, histology, botany, 
metlicine, surgery, &c., which are nevertheless treated of as separate 
subjects. 

"The functions of digestion, respiration, and circulation are intimately 
concemed in the production of those substances which are removed from 
the system in the urine. The characters of the secretion are much 
affected by the state of the skin and the action of the liver; and there 
are many other circumstances which may cause an alteration in the 
urine, independently of those numerous affections to which the urinary 
organs are exposed, Disease of the secreting structure of the kidney, 
or of any part of the complicated and extensive efferent channel by 
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which the urine is carried off from the gland, may cause very important 
alterations in the characters of the secretion, It is of great consequence 
to us, as practitioners, to know that an examination of the urine may 
materially help us in our endeavours to ascertain the exact nature and 
precise seat of the derangement in cases of renal affections, and in diseases 
of the mucous surface and organs connected with the urinary apparatus. 
Sometimes we are able to diagnose the morbid alteration froman exami- 
nation of the urine alone; but, in almost all cases, such an examination 
will afford important information bearing on the nature of the case. 
Certain substances, which are ordinarily eliminated in the urine, may, 
in consequence of morbid actions having been set np, be attracted 
to other parts of the body, or be eliminated through other channels. 
Important changes often occur affer the urine has been passed, and 
may be due to theaction of the air, fermentation caused by the presence 
of fungi, and a number of other cireumstances. 

‘When the kidney itself is affected, the morbid condition may be 
temporary or permanent; and this can often be ascertained with cer 
tainty by examining the urine. The mucous membrane of the pelvis of 
the kidney, of the ureter, ar of the bladder, may be the seat of the 
tesion ; or, lastly, a certain effect may be produced by the growth of 
adjacent tumours, by causing pressure, altering the structure of the 
organs, &c. 

‘The ontinary constituents may be in greater or leas. proportion than 
in health, or certain soluble substances not met with in the healthy secre 
tion may find their way into the urine. As I have before remarked, a little 
mucus from the urinary passages is the only deposit which occurs in 
health. In disease, éusoluhle deposits are commonly met with. Sub 
stances which are comparatively, though perhaps not. absolutely, 
insoluble (being soluble in a very large quantity of the secretion), may 
float upon the surfice of the urine, or may be suspended throughout the 
fluid, 

By microscopical examination, combined with chemical tests, the 
nature of a deposit is made out, see Part IV, By chemical analysis 
alone, an abnormal proportion of substances present in health, and the 
presence of such as are not found in the healthy secretion can be 
detected, and the amount estimated. 

"The various alterations occurring in the urine in disease, included in 
Part TIT, will be discussed in the following order, First, excess or 
deficiency of any-of the nermad constituents of urine. Secondly, the 
characters of certain soluble substances in the urine in discase, which 
fare never met with in a stare of health, 

piatnests —The word diathests is very frequently used in connection 
with certain abnormal states of the urine; and, before the characters off 
the urine in disease are considered, it is desirable to discuss what ought 
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to be understood by this word. ‘The “uric acid,” the “ phosphatic,” the 
“oxalic,” the “sulphuric” dfatheser, and others, are constantly spoken 


a3 explanatory of the production of urinary deposits, 

In the first place, with reference to the uric acit diathesis > this term 
has been applied to all cases in which the urine habitually contains 
deposits of uric acid and urates; but the precipitation of uric acid in an 
insoluble form is due to a change taking place in the urine, at least in 
the majority of instances, afer it has been secreted. Excess of uric 
acid may exist in the urine in two states, dissofeed im the fluid, and in 
the form of insoluble deposit, In the first case, the practitioner would 
not be cognisant of the excess; and a person may be passing = very 
considerable quantity of urates, in a state of solution, for a long time, 
without any notice being taken of the fact. On the other hand, a 
patient's urine may contain only the healthy proportion of uric acid ; but 
this, owing to a change taking place affer it has left the bladder, might be 
deposited in an insoluble form. From this circumstance alone it would be 
inferred by some that the last patient had a disposition to the formation of 
a lange quantity of uric acid (urie acid déathesis), while really a much larger 
amount may have been produced and excreted in the former instance. 

‘Secondly ; persons whose urine has deposited triple phosphate and 
phosphate of lime have been said to suffer from the phosphatic diathesis, 
although the deposition of the sediment depends, at least in the great 
majority of cases, upon a change occurring in the urine after it has left 
the secreting part of the organ, and has not necessarily anything to do 
with any habit of body or peculiarity of constitution, or with the state of 
the blood. But the deposition may be associated with actual and 
positive excess. Dr. Bence Jones defines the phosphatic diathesis and 
the sulphuric diathesis in the following terms:—“ What I wish to 
‘impress upon you now is, that the true phosphatic diathesis—that is, 
the occurrence of an excess of alkaline and earthy phosphates in the 
‘trineé—may not make itself apparent to the eye. ‘The alkaline phos- 
phates may be present in an inordinate excess; and, as in the sulphuric 
diathesis, the sulphates may be immensely increased,” &c. (Lectures 

‘on Digestion, and Secretion, * Medical Times and | Gazette,” 
March 27, 1852,) ee in these cases, what is observed is, that a 
gteater proportion of certain constituents is excreted in the urine than 
occurs in perfect health, ‘The different physiological conditions under 
which an excess of some of these substances is produced are well 
understood, and the result cannot be referred to any peculiar Andit or 
diathesis, Viwe speak of the sulphuric acid diatheris, we must, of course, 
admit the wrte diathesis; for usually, when the sulphates are in excess, 
a corresponding increase in the proportion of urea exists. On the same 
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principle, we might speak of the exiractive diathesis and the water dis 
thesis, Mtwould be quite as reasonable to talk of the carbonic acid 
diathesis when an increased proportion of carbonic acid was exhaled.* 
‘Thirdly ; many of the above remarks will apply to the so-called oxadie 
diathesis. "The presence of oxalate of lime, and the increase of certain of 
the materials which exist in health, depend upon the action of well-known 
chemical changes, and result as the natural consequence of confinement, 
‘exposure to cold, taking particular kinds of food, &c. No peculiar diathesis 
can be discovered in persons who pass urine having these characters: in 
fact, in the majority of cases, the alteration is anly of temporary duration, 
and it therefore seems to me that the term diathes#s is quite inapplicable, 
‘We may, in the present state of knowledge, with propriety, perhaps, 
speak of the gouty diatiesis, of the tubercular and cancerous diathesis, and, 
perhaps, of the rheumatic déathesis, because there certainly is a pecus 
liarity ofconstitution which may be transmitted from parent to offspring, 
and which is characterised by the invariable presence of certain morbid 
actions which exist in the conditions known to us as gout, fublrele, cancer, 
and rhewmatism, But of the actual state of the blood, and of the nature 
of the processes which lead to the symptoms we really know very little, 
and if we did understand these things we should discard the word diathesis, 
so that it seems to me better to say, that a patient suffers from attacks oF 
gout, of tubercle, cancer, or rheumatism, than to hide our ignorance of the 
essential nature of these morbid states by using a learned term, the 
meaning of which cannot be well defined. I shall venture, therefore, to 
discard altogether the use of the word diathesis in discussing morbid 
states of the urine; and I think, by so doing, we shall be ina better 
position to investigate the causes of changes occurring in the secretion 
in disease, and to study the manner in which urinary deposits are formed. 


EXCESS OR DEFICIENCY OF WATER, AND OF ‘THI ORGANIC 
CONSTITUENTS OF URINE. 


‘The varying quantities of water removed from the body, in different 
physiological states of the system, have been already referred to. Every 
one is familiar with the compensating action existing between the functions 
of the skin and intestinal canal, and the kidneys. If the kidneys be 
diseased, and the intestinal canal, the skin, and the respiratory apparatus 
be tolerably healthy, they, to some extent, fulfil the work of the kidneys. 
Tn skin diseases, and in certain affections of the intestinal canal, increased 
work is thrown upon therenal apparatus, In the treatment of such cases, 
the practitioner must bear in mind the existence of these relations. 

* Iris remarkable that a physician who attributes almost every derangement of benlth 
ty mere chemistry, and considers that all disexses are either mechanical or eee! 
should employ the Word diseexis at all; but Dr. Bence Jones, like many other writers, 
aes this Word very freely, without attempting to explain what he means by it. 
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‘There are certain affections in which the quantity of water removed 
from the body is greatly increased. In various hysterical and other 
emotional states, large quantities of pale urine, containing but a small 
‘quantity of solid matter, are frequently voided. Some persons habitually 
pass very dilute urine, which is not very easily explained, but is 
probably to be looked upon as an individual peculiarity, corresponding to 
the constant sweating, and to the unusual amount of action of the alimen- 
tary canal, occasionally met with in individuals who enjoy good health. 

Tt has been already remarked that, within certain limits, water 
increases the disintegration of tissue ; and, when large amount of fluid 
is taken, the total quantity of solids removed in the urine is greater 
than in health, When the solids, as well as the water, are greatly 
increased in quantity, we should be led to fear the existence of 
diabetes. An unusual quantity of rine, of very high specific gravity, 
and therefore containing a large amount of solid matter, is almost 
characteristic of this condition. 

‘Excess of Water—The majority of the so-called instances of 
diabetes insipidus are cases in which there is great thirst, and a 
large amount of water is removed from the kidncys daily (diwresis) ; 
but the total quantity of solid matter is not above the normal standard. 
In a few of the cases recorded, however, it would appear that the latter 
is also much increased. ‘Thus, in one referred to by Dr. G. Harley, a 
man, aged §6, passed 130 ounces of urine in the twenty-four hours, 
This quantity contained 1311°76 grains of urea, (‘ Medical Times and 
Gazette,” April 23, 1864.) ‘There is generally no sugar in these cases, 
but I have met with a few instances in which urine of very low 
‘specific gravity (1,004), contained an appreciable amount of sugar. Per- 
sons have stated that the urine they passed amounted to two or three 
Himes the quantity of fluid they took with the food ; but J am sure that 
in some instances deception has been practised, and that the patients got 
‘water by stealth. In some cases, however, in which very large quanti- 
ties of urine are voided, there is undoubted evidence of chronic renal 
disease, In vol. II of my “ Archives,” Dr, Eade alludes to several cases 
of this disease, and gives notes of two which occurred in men of the ages 
of 65 and 40. Two of the cases were children. The urine passed by 
the men amounted to from five to seven pints. Its specific gravity 
varied from 1,003 to 1,004. The man aged 65 suffered from severe 
irritation of the bladder, and died in eighteen months. The fost 
morten revenled a bloodless state of the viscera generally. The coats 
of the bladder were much thickened ; the infundibula and pelves of the 
kidneys much dilated ; the left kidney was of the natural size ; the right, 
‘one half larger, the cones very hard, pale, and flaccid. In the other 
fatal case, both kidneys were much wasted. ‘The cones “converted 
into dense fibrous tissue, containing many lange cystiform spaces ;" the 
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pelves much enlarged, and the ureters a little dilated. Both supra-renal 
bodies were “ converted into flaccid cysts, capable of containing cach 
some half ounce of fluid, with their walls having a bile-coloured granular 
appearance.” Dr. Eade sent me the kidneys for examination, * Urine 
‘Mlustrations," p. 252, pl. XI, fig. 4. I found that many of the tubes in the 
cortical portion were narrow and much wasted ; others were twice the 
diameter of the tubes in health, ‘The walls of the tubes were thick and 
firm ; the Malpighian bodies were smaller than in health ; the epithelial 
cells smaller and more numerous. The state of the supne-renal bodies 
in this case has led Dr, Eade to offer the suggestion, that the condition’ 
‘might hayesoriginated in some iritative disorder of these particular 
organs, (‘Archives of Medicine,” vol. III, p. 427.) 

‘The following analysis, x9, represents the composition of the urine in 
‘one of these cases of Hydruria, or diabetes insipidus. It was obtained 
from a man aged 45, in King’s College Hospital, under Dr. Todd. 
‘This patient was passing about eleven pints of urine ger diem, while he 
was. drinking about thirteen pints of liquid, Reaction feebly acid; 
specific gravity 1002'8. 
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‘The quantity of urea excreted in twenty-four hours in this case was very 
small, which confirms the observation of Bischoff, that the ingestion of a 
lange quantity of water diminishes the excretion of urea, At first, the total 
quantity passed in twenty-four hours is above the average, because much 
is washed out from the tissues by the large quantity of fluid ; but afters 
wards it falls, because less is formed in the organism than under ordinary 
circumstances. The proportion of inorganic salts to the organic con- 
stituents of the urine is very high, though the total quantity is less than 
is passed in health. 

In one of Dr, Eade’s cases, an analysis of the urine was made by 
Mr. Sutton. It contained only 9°3 grs, of solid matter in 1,000 grs. 5 of 
this, 5°57 grs. consisted of urea. The composition of 100 grs. of the 
solid residue was as follows — 
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Dr. Strange, of Worcester, has published a very interesting case of 
Glabetes insipidus ( Archives of Medicine,” ate 276), The , 
patient was a boy aged 18, with excessive thirst. He was of small 
‘build, but moderately stout. The urine amounted to twelve pints in 
twenty-four hours, and this large quantity had been passed for years 
‘The specific gravity was 1,007. There was no albumen or sugar. The 
complexion was ruddy, and there was no pallor or puffiness indicative 
of renal disease. On admission into the infirmary he was only allowed 
a limiced quantity of fluid to drink, and he was treated with phosphoric 
acd and nux vomica. Catechu and laudanum were afterwards given 
to restrain the diarrhoea from which he was suffering. About ten days 
after admission he became drowsy. A fortnight after admission he was 
‘seized with convulsions, and soon became comatose, with dilated pupils 
and stertorous breathing. ‘The insensibility passed off after he was bled, 
but again recurred two days afterwards, and soon became profound 
He died with symptoms of cerebral effusion. Both kidneys were reduced 
to “mere sacs, of from twice to thrice the extent of the healthy Kidney ! 
‘There was complete absence of all proper parenchymatous structure, 
both tubular and cortical, the sacs being divided into a number of cells 
by the septa which occur in the fotal state.” The circumference of the 
wreters varia? from three to four and a-haif inches, No urea was found 
in the fluid in the ureters and sacs. Dr, Strange considers that the 
condition of the kidneys was mainly due to congenital malformation, 
He thinks it probable that the sacs were only capable of separating the 
urea from the blood when in a very dilute form, and considers that the 
diarthcea and the diminished quantity of fluid ingested may perhaps 
have somewhat hastened the fatal result. In all cases of this condition, 
there is an abundant flow of urine, depending upon the sufferers being 
‘excited to drink largely to allay the excessive thirst which they expericnce. 
‘There are languor, debility, loss of appetite, often nausea and vomiting, 
‘with weak heart's action, and general loss of power, and sometimes an 
irritable state of bowels, with diarrhaa. It is certain that mgny very 
important points connected with this very interesting disease are yet to 
be discovered. 


Clinical Observations.—The physician should always very carefully 
investigate cases in which very watery urine is Aaditwally passed, and 
although it is frequently impossible to ascertain exactly the conditions 
which give rise to the change, it betokens in many a very serious state. 
‘Those who suffer in this way seldom bear an attack of acute disease, 
and a slight injury which would scarcely disturb a healthy man may be 
fatal to them. I once saw and carefully examined a well nourished and 
not unhealthy looking man, for the purpose of ascertaining if he was 
suffering from any organic disease, without being able to. detect any- 
thing wrong save the fact that the urine was of very low specific gravity, 
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3,005. He died in less than two months after T saw him, apparently 
from an ordinary cold; but unfortunately no examination was 
made, $0. thet Tam unable to state anything copcersing the siate/of 
the kidneys. Cases of a similar kind have been reported to me by 
other practitioners. I am therefore anxious to impress upon the reader 
the importance of expressing a very guarded opinion in any cases which 
may fall under his notice. 

Treatment-—In cases in which the secretion of the watery urine 
does not depend upon organic disease of the kidney, benefit often results 
from the use of quinine, iron, and other tonies steadily persevered in. 
for months, Plenty of fresh air is important in the treatment of these 
cases, Where the excessive diuresis is associated with long standing 
disease of the kidney, as in the cases reported by Dr. Eade and 
Dr. Strange, there is little hope of permanent relief, and the treatment 
‘must be directed to improving the general health in the hope of pro- 
Tonging life. Two of Dr. Eade’s cases improved under tonics and 
iron. The quantity of fluid allowed to patients suffering from diabetes 
insipidus should be reduced very cautiously. Its sudden reduction to a 
‘very small amount may prove almost immediately fatal, Dilute mineral 
acids, especially phosphoric acid, sometimes allay the thirst If chronic 
renal disease exists, the treatment must be conducted according to the 
general plan followed in this condition, se page 83. The practitioner 
will, of course, study the general state of the patient, and not attempt 
merely to diminish the excessive diuresis only. 

Beficieney of Water is, in the great majority of cases, associated with 
an abnormal quantity of solid matter. The ingredicat which is usually 
in excess, and to which the urine owes its great density, is urea; so that 
urine of this character will be more conveniently considered presently 
(see “ Excess of Urea”). There are, however, cases in which a very small 
quantity of urine, containing but a low percentage of solid matter, is 
passed ; but in these a//umen is generally present, and they will be 
referred, to under this head, see page 220. When the total amount of 
urine is very small, and the secretion contains but little solid matter, 
the secreting structure of the kidney is generally much impaired, 

Acid Urine—Nitrie Aett—Dr. Bence Jones (* Philosophical Trans- 
actions,” 1351, p. 399) has been led to the conclusion that ammonia, 
in its passage through the organism, gives rise to the production of 2 
certain quantity of nitric acid, which is eliminated in the urine. He 
found that the acidity of the urine was not diminished by giving large 
quantities of carbonate of ammonia; and that, in some instances, the 
acid reaction seemed to be increased. While tartrate of potash soon 
rendered the urine alkaline, this effect was not produced by the cor 
responding salt of ammonia. 

‘The following test, suggested by Dr, Price, was employed for the 
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detection of the nitric acid, in preference to the indigo test. By this 
plan, one grain of nitrate of potash dissolved in ten ounces of urine 
was detected with the greatest certainty. From four to eight ounces of 
urine were mixed with half an ounce of strong and pure sulphuric acid, 
free from nitrous acid. Two thirds of the mixture were distilled over ; 
and, after being neutralized with pure carbonate of potash, the distillate 
was evaporated to a very small bulk. From a drop, to half of the 
residue, was mixed with the following test solution. To 2 solution of 
starch, a drop or two of a solution of iodide of potassium, specific 
gravity 1,052, and very dilute hydrochloric acid, specific gravity 1,005 
were added. If nitric or nitrous acid is present, the iodine is set free, 
and a blue iodide of starch is at once formed. Another portion of the 
residue was placed in a basin, and a very small quantity of indigo, with 
excess of sulphuric acid, added. If nitric acid was present, upon 
applying heat for a few minutes, the colour of course disappeared. 

From numerous experiments, varied in many ways, Dr. Bence Jones 
‘came to the conclusion that ammonia in the organism is partly converted 
into nitric acid. Urea and caffcin, and other substances containing 
nitrogen, give rise to the formation of a small quantity of nitric acid. 
Although Lehmann has faited to confirm these results, he has not, f 
think, succeeded in shaking the evidence in favour of the conclusions.* 
‘Dr. Bence Jones brings forward several cases of healthy persons whose 
urine did not yield a trace of nitric acid ; but, three or four hours after 
they had taken carbonate of ammonia, evidence of the presence of 
‘the acid was afforded by the starch and also by the indigo test. After 
twelve hours, only a trace could be detected; and, in twenty-four, even 
this ceased to be perceptible. The urine was examined in precisely 
the same manner in every case. A small amount of ammonia in the 
‘omganisn is conyerted into nitric acid; and itis not improbable that, 
under certain circumstances, the quantity of nitric acid formed in this 
Manner may be very much increased, 

‘Clinteal Remarks on the Tarreased Acidity af Urine.—The causcs of 
the reaction of healthy urine have been already considered in p, 1x8, 
and it is therefore unnecessary to pursue this part of the subject further. 
‘Vogel states that, in chronic and acute diseases, the quantity of free acid 
is diminished for the most part. In many cases of pneumonia and rhev- 
‘tatic fever, however, the quantity of free acid is much greater than in 


® Profesor Lehmann attributed the action upon the fodide of potassium to the 
‘of mulpaurows acid. Julié performed some experiments in Lehman's Inbora~ 


ammoniacal 
Bis experiments, and finds that Jafl€s experiments do not invalidate Price's test for 
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A highly acid condition of the urine, persisting for a long period of 
time, may cause the precipitation of uric acid, and so lead to the for- 
mation of a calculus. Acid urine not unfrequently causes irritable 
bladder. In some cases the patient cannot retain his urine for more 
than an hour; and the pain is so great that the case is sometimes mis- 
taken for inflammation of the bladder. The acid urine sometimes 
occasions the deposit of urates in the bladder, and may thus give rise to 
the formation of stone. Alkalies in small doses with plenty of water 
usually counteract the acidity of the urine, In many cases, the salts of 
the vegetable acids (citrates, acetates, tartrates), will be found more 
efficient in counteracting this acid state of the urine, than alkalies or 
their carbonates, and are less likely to interfere with the digestive pro- 
cess. There are, however, low conditions of the system in which the 
acid state of the urine, and a tendency to the deposition of uric acid 
in large quantity, are not relieved by this method; on the contrary, 
such cases are often much benefited by an opposite plan of treatment— 
tonics and the mineral acids before meals, a nourishing diet, with a 
moderate supply of simple stimulants with a little alkali, or with alkaline 
waters. Many of these cases seem to be intimately connected with 
impaired digestive power. I have sometimes found pepsine, p. 86, a 
valuable remedy. The acid state of the urine may depend upon very 
different conditions of the system, and these must be carefully considered 
in each individual case before any plan of treatment is suggested. 

Alkaline Urine.—An a/kaline condition of the urine may be due to 
several causes, and requires, therefore, to be treated on different plans. 
‘The connection between an alkaline state of the urine, depending upon 
fixed alkali, and the secretion of a highly acid gastric juice, has been 
already referred to, p. 119. In such cases, attention must be paid to the 
state of the digestive process ; and when this is set right, the urine will 
regain its normal characters. Dr. Bence Jones (‘ Medico-Chirurgical 
Transactions,” vol. XXXV,) alludes to three cases of dyspepsia with 
vomiting of a very acid fluid (two of them rejecting sarcinz), in which 
the urine became alkaline from the presence of fixed alkali when the 
quantity of acid set free at the stomach was very great ; but, when this 
was small, the reaction of the urine was acid. It must, however, be 
borne in mind that the very acid nature of the materials rejected in 
many cases of vomiting, and especially in cases of sarcina ventriculi, 
arises, not from the secretion of an acid fluid by the glands of the 
stomach, but from the decomposition or fermentation of the food, when 
acids are developed, among which may be mentioned acetic, lactic, and 
butyric acids, At the same time, there can be no doubt that, in some 
cases of dyspepsia, the feebly acid or alkaline condition of the urine 
arises from the secretion of an abnormal amount of acid by the stomach. 
“The degreegof the acidity of the urine may, to a certain extent, be 
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regarded as a measure of the acidity of the stomach.” (Dr. G. O. Rees, 
“ Lettsomian Lectures,” 1851.) 

Dr. Rees has drawn attention to a large class of cases in which 
he explains the alkaline condition of the urine as follows:—Urine 
which is highly acid at the time of its secretion, irritates the mucous 
membrane of the bladder, and causes it to secrete a large quantity of 
alkaline fluid. This mucous membrane in health secretes an alkaline 
fluid, to protect its surface, just as occurs in the case of some other 
mucous membranes. Under irritation, more alkaline fluid than is 
just sufficient to neutralise the acid of the urine is poured out; and 
hence the urine, when examined, is found to have a very alkaline reac- 
tion. In such cases, this highly alkaline condition is removed by 
giving liquor potasse or some other alkali, or a salt of a vegetable 
acid which becomes converted into an alkali in the system. The 
urine is not secreted so acid, and, therefore, according to Dr. Rees, 
does not stimulate the mucous membrane to pour out as much alkaline 
fluid. I know no observations to disprove Dr. G. O. Rees’ explana- 
tion of the fact, that in some cases alkalies cause the urine to become less 
alkaline, or even restore its acid reaction; yet one would hardly expect, if 
this be the true explanation in cases generally, that the natural reaction 
of urine would be acid. If there was danger of the healthy mucous 
membrane suffering from the contact of a fluid only a little more acid 
than that destined to be continually touching it, should we not expect 
it to have been of such a character as to resist this action like the 
mucous membrane of the stomach, instead of being excited to secrete 
a fluid which might seriously damage it? It must be remembered that 
the mucous membrance of the bladder bears very well the contact of 
acids fluids which are sometimes injected ; and it cannot be denied that 
patients may for years pass intensely acid urine, without the secretion 
of this excess of alkaline fluid from the mucous membrane. 

Excess of Urea—From what has been already said with reference to 
the variations in the proportion of urea secreted, under different circum- 
stances, in a state of health, it will be inferred that, in disease, the 
quantity of this constituent varies greatly. The total amount formed in 
a given time may be much greater or less than in health; and the pro- 
portion which this substance bears to the other organic constituents 
varies greatly in different cases. The phrase “ Excess of Urea,” is not 
applied to those cases in which the total quantity excreted in the twenty- 
four hours is much greater than in health; but a specimen of urine 
which yields crystals of nitrate of urea when an equal bulk of nitric acid 
is added to it in the cold, without having been previously concentrated, 
is said to contain “ excess of urea.” The quantity of urea dissolved in 
the fluid is so great, that nitrate of urea is formed, and crystallises just 
as if the urine had been concentrated by evaporation. This result may 
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A highly acid condition of the urine, persisting for a long period of 
time, may cause the precipitation of uric acid, and so lead to the for- 
mation of a calculus. Acid urine not unfrequently causes irritable 
bladder. In some cases the patient cannot retain his urine for more 
than an hour; and the pain is so great that the case is sometimes mis 
taken for inflammation of the bladder. The acid urine sometimes 
‘occasions the deposit of urates in the bladder, and may thus give rise to. 
the formation of stone. Alkalies in small doses with plenty of water 
usually counteract the acidity of the urine. In many cases, the salts of 
the vegetable acids (citrates, acetates, tartrates), will be found more 
efficient in counteracting this acid state of the urine, than alkalies or 
their carbonates, and are less likely to interfere with the digestive pro- 
cess. There are, however, low conditions of the system in which the 
acid state of the urine, and a tendency to the deposition of uric acid 
in large quantity, are not relieved by this method ; on the contrary, 
such cases are often much benefited by an opposite plan of treatment— 
tonics and the mincral acids before meals, a nourishing diet, with a 
moderate supply of simple stimulants with a little alkali, or with alkaline 
waters. Many of these cases seem to be intimately connected with 
impaired digestive power. I have sometimes found pepsine, p. 86, a 
valuable remedy, The acid state of the urine may depend spon very 
different conditions of the system, and these must be carefully considered 
in cach individual case before any plan of treatment is suggested. 

Alkatine Grine.—An avhaline condition of the urine may be due to 
several causes, and requires, therefore, to be treated on different plans. 
‘The connection between an alkaline state of the urine, depending upon 
fixed alkali, and the secretion of a highly acid gastric juice, has been 
already referred to, p. 119, In such cases, attention must be paid to the 
state of the digestive process ; and when this is sct right, the urine will 
regain its mormal characters. Dr, Bence Jones (“ Medico-Chinargical 
Transactions,” vol. XXXV,) alludes to three cases of dyspepsia with 
vomiting of a very acid fluid (two of them rejecting sarcinw), in which 
the urine became alkaline from the presence of fixed alkali when the 
quantity of acid set free at the stomach was very great; but, when this 
was small, the reaction of the urine was acid. It must, however, be 
borne in mind that the very acid nature of the materials rejected in 
many cases of vomiting, and especially in cases of sarcina ventriculi, 
arises, not from the secretion of an acid fluid by the glands of the 
stomach, but from the decomposition or fermentation of the food, when. 
acids are developed, among which may be mentioned acetic, lactic, and 
butyric acids, At the same time, there can be no doubt that, in some 
cases of dyspepsia, the feebly acid or alkaline condition of the urine 
arises from the secretion of an abnormal amount of acid by the stomach. 
“The degrecof the acidity of the urine may, to a certain extent, be 
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regarded as a measure of the acidity of the stomach." (Dr. G. O, Rees, 
“ Lettsomian Lectures,” 185.) 

Dr. Rees has drawn attention to a large class of cases in which 
he explains the alkaline condition of the urine as follows >—Urine 
which is highly aad at the time of its secretion, irritates the mucous 
membrane of the bladder, and causes it to secrete a large quantity of 
alkatime finid. This mucous membrane in health secretes an alkaline 
fluid, to protect its surface, just as occurs in the case of some other 
mucous membranes. Under irritation, more alkaline fluid than is 
just sufficient to neutralise the acid of the urine is poured out; and 
hence the urine, when examined, is found to have a very alkaline reac- 
tion, In such cases, this highly alkaline condition is removed by 
giving liquor potasse or some other alkali, or a salt of a vegetable 
acid’ which becomes converted into an alkali in the system. ‘The 
urine is not secreted so acid, and, therefore, according to Dr. Rees, 
does not stimulate the mucous membrane to pour out as much alkaline 
fluid. 1 know no observations to disprove Dr. G, O. Recs’ explana- 
tion of the fact, that in some cases a/ulier cause the write to Become less 
alkaline, or even restore its acid reaction; yet one would hardly expect, if 
this be the true explanation in cases generally, that the natural reaction 
of urine would be acid. If there was danger of the healthy mucous 
membrane suffering from the contact of a fluid only a little more acid 
than that destined to be continually touching it, should we not expect 
it to have been of such a character as to resist this action like the 
mucous membrane of the stomach, instead of being excited to secrete 
a fluid which might seriously damage it? It must be remembered that 
the mucous membrance of the bladder bears very well the contact of 
acids fuids which are sometimes injected ; and it cannot be denied that 
patients may for years pass intensely acid urine, without the secretion 
of this excess of alkaline fluid from the mucous membrane. 

‘Excess of Urea.—From what has been already said with reference ta 
the variations in the proportion of urea secreted, under different ciecum- 
stances, in a state of health, it will be inferred that, in disease, the 
quantity of this constituent varies greatly. ‘The total amount formed in 
‘a given time may be much greater or less than in health; and the pro- 
portion which this substance bears to the other organic constituents 
varies greatly in different cases. The phrase “ Z2xcesr of Urea," is not 
‘applied to those cases in which the total quantity excreted in the twenty- 
four hours is much greater than in health; but a specimen of urine 
which yields crystals of nitrate of urea when an equal bulk of nitric acid 
is added to it in the cold, without having been previously concentrated, 
is said to contain “ excess of urea." The quantity of urea dissolved in 
the fluid is so great, that nitrate of urea is formed, and crystallises just 
as if the urine had been concentrated by evaporation, ‘This result may 
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‘be brought about in several ways In cases in which bat a small quan- 
tity of fluid is taken in proportion to the urea to be removed—when 
an unusually large amount of water escapes by the skin and other 
emunctories—and in cases in which an unusual amount of urea is 
Jormed in the organism, we shall frequently find excess of urea in a 
‘specimen of the urine. 

‘Dr, Golding Bird has drawn attention to the frequency of the occur- 
rence of oxalate of lime deposits in urine containing excess of urea. 
‘The quantity of oxalate of lime, however, is in all cases so very small 
that it is hardly possible to believe that the formation of this substance 
can be very important. At will be shown that the oxalate is one of 
the commonest urinary deposits ; that it may result from 
of urates, and that there is no reason for believing it to be indicative of 
any peculiar diathesis or habit of body. Excess of urca affords no expla 
mation of the presence of oxalate of lime, nor this latter of urea. 
Each condition may exist without the other. Coteris parilus, we should 
expect to find oxalate of lime most frequently present in highly concen- 
trated urine, 

Excess of urea is frequently found in the urine of persons suffering 
from acute febrile attacks. It is very common in cases of acute rhet« 
matism, and is often met in pneumonia and acute febrile conditions 
generally. In England, we mect with these cases very frequently ; but, 
‘on the continent, they appear to be so rare that many authorities seem 
to doubt the truth of what English observers bave stated with regard to 
this point, Lehmann, I think, states that he had not scen a case in. 
which crystals of nitrate of urca were thrown down upon the addition of 
nitric acid, without previous concentration. 

‘The amount of urea excreted is often very great. Vogel mentions a 
case of pyamia, in which 1,235 grains of urea were removed in the course 
of twenty-four hours. Dr. Parkes obtained as much as 885 grains in a 
case of typhoid fever. These quantities are very large, if the patients 
did not exceed the average weight of adult men ; but, unfortunately, the 
weight was not recorded. 

‘The large proportion of urea excreted in fevers and inflammations 
has been supposed by some authorities to be proof of excessive oxida- 
tion, and necessarily connected with the high temperature of the body, 
and in spite of the blood being stagnant in the vessels, and the lungs 
choked up, this ill-considered theory has been so forced upon us, that it 
will probably be some time before any view more in accordance with 
well-known facts will be accepted. It need scarcely be said: that a rise 
in temperature may be brought about in many ways besides oxidation, 
while it may be regarded as certain that the increased heat in fever and 
inflammation, and the increased quantity of urea formed, do not depend 
upon peroxidation. ‘There is usually a very large excretion of urea in 
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ine containing excess of urex is generally perfectly clear, of 
rather a dark yellow 5 and of «a strong urinous smell, Its 
gravity is about 1,030, and it contains go or 60 grains, or 
solid matter per 1,000. At ordinary temperatures, an aqueous 
solution must contain at Icast 60 grains of urea per 1,009, to form crys- 
tals of the nitrate upon the addition of nitric acid without previous 
evaporation ; 50 grains of urea per 1,000 hardly gave the slightest 
Picea ates lapac of as eeadcaecitne! But it would seem 
2ST araipeln ree taalernary nen ates 7 
of the nitrate when even a smaller quantity of urea, than 5 per cent, is 
present. It should be mentioned, that the above experiments were per- 
formed in the summer, in very hot weather. In one case, in which 
the urca reulily crystallised on the addition of nitric acid, the urine 
had a specific gravity of 1,028, and contained— 
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Diloe containing exces of urea ie generally acd, but T received 


the addition of an equal bulk of nitric acid, from the formation of 
‘exystals of nitrate of urea. (April, 1862.) 

Clintent Obdservations—There are some peculiar and not very 
‘common cases in which the urine contains this excess of urea; and 
‘at the same time more than the healthy amount is excreted in twenty- 
four hours. The patient is weak, and grows thin, in spite of taking a 
‘considerable quantity of the most nutritious food. He feels languid and 
indisposed to take active exercise. In some csses digestion is impaired ; 
in others, the patient eats well, experiences no pain or uneasiness after 
food, and perhaps has 2 good appetite. Sometimes there is lumbar pain. 
‘Tt would seem that most of the substances taken as nutrient material 
become rapidly converted into urea, and are excreted in that form. The 
‘waste of the tissucs is not properly repaired, and the patient gets very 
thin. To refer these symptoms to the existence ofa particular diathesis, 
affords no explanation of the facts. ‘The pathology of these remarkable . 
cases has not yet been satisfactorily investigated. Mineral acids, rest, 
shower-baths, and good air, often do good; but some of these patients 
are not in the least benefited by remedies, and they continue for years 
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very thin, passing large quantities of highly concentrated urine, while the 
appetite remains good, and a considerable quantity of nitrogenous food 
is digested, In some which have resisted the usual plans of treatment, 
benefit has been derived from the use of pepsine (see p. $6), with dimin- 
ished quantity of meat, and a larger amount of farinaceous food. 

Tt is very remarkable, that in many instances the secretion of the 
urine, which is so rich in solid constituents, occurs only at one time 
during the twenty-four hours. ‘The variation in the activity of the secre- 
ting process is very great. Ata particular period of the day, usually 
in the afternoon or evening, there is coldness of the surfice of the body, 
generally, soon followed by lumbar pain, and some congestion of the 
kidneys, ‘The secretion of urine of very high sp. gr. soon takes place, 
and not unfrequently a small quantity of albumen is found in i. When 
the patient gets warm and pérspires the symptoms pass off, and the free 
secretion of normal urine follows. Some of these cases are closely allied 
to ague, and are cured by those remedies which act favourably in inter- 
‘mittents generally, as quinine in five or ten grain doses, 

Desetency ef Urex—Sometimes the quantity of urea excreted is 
very small. A. lady suffering from an ovarian tumour only excreted 
75 grains of urea in 200 fluid drachms of pale faintly alkaline urine in 
the course of twenty-four hours. (Thudichum.) In a case of cancer 
of the uterus, under the care of Dr. Arthur Farre, only a few drachms 
of fluid were passed from the bladder during a week ; and this contained 
a small quantity of solid matter, in which no urea was detected. 

In chronic disease of the kidney, the urine is of very low specific 
gravity, and but a very small proportion of urea is excreted in the 
twenty-four hours. This arises from the alteration in the gland-structure, 
and the amount of urea separated may be regarded as a rough indication 
of the extent of the organ involved. In some cases, the morbid con- 
dition affects the whole structure ; but in others the greater part of the 
kidney remains healthy. In the latter case, a fair amount of urca will 
be excreted ; and, although the urine contains albumen, the cas¢ may 
be looked upon as # hopeful one. 

Tn certain cases, urea almost entirely disappears from the urine, and 
is replaced by Jeucine and tyrosine. Frerichs mentions a case of acute 
yellow atrophy of the liver, in which only a trace of urea could be 
detected, while a very large quantity of leucine and tyrosine crystallised 
from the concentrated urine, (‘Klinik der Leberkrankheiten.”  Exster 
Band. Seite 221.) In low forms of typhoid fever, the urine also fre- 
quently yields leucine and tyrosine in considerable quantity. 

Ina case of chronic yellow wasting, which came under my own 
notice (F, C., vol. VI, p. 37), the liver was of a yellow colour, and 
weighed 1} Ib. ‘The patient was a young woman, age 26, Jaundice 
had existed for six weeks, but urgent symptoms—delirium and coma— 
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had only supervened a few days before death. Leucine was obtained 
only 


the blood. The condition generally results from long-continued organic 
disease of the kidneys, but it may depend upon acute disease, The 
Mervous phenomena are generally considered to depend upon the accu- 
mulation in the blood of urea, but later researches have shown: that 
neither urea, carbonate of ammonia, nor nitrate of potash injected into 
the blood of animals prove speedily fatal, unless the kidneys be pre- 
viously extirpated (Hammond). If, however, the quantity of urea 
injected be very large, death does take place. Stannius, on the con- 
‘trary, states that urea injected into the blood is harmless; and Petroof 
has injected a large quantity into the blood without causing coma. Dr, 
Hammond has shown that tie wring, as @ whole, is more poisonous than 
a simple solution of urea. He has proved most conclusively that 
Frerichs’ notion, that the urea became decomposed into carbonate of 
ammonia, is crroncous ; and Johnson, Richardson, and others are of the 
same opinion. Hoppe finds that in uremia the extractives are increased 
to three times, and the creatine to five times the normal amount. 

Dr. Richardson has shown that even water in excess in the blood 
‘will produce symptoms resembling those present in uremia (“Clinical 
Essays,” vol. 1, p. 171), but he agrees with moet other observers in con- 
sidering that the condition uremia depends upon the retention of urea 
in the blood, and its action upon the tissues of the body as a poison. 

In many cases of severe uremia there is, however, no urea to be de- 
tected in the blood, and various hypotheses have been, from time to 
time, advanced to explain the fact, but none of them are entirely satis- 
factory. ‘The extractives are very much increased in some cases, and 
their relation to the albumen rises from 5: 10¢ to go : 100, according to 
Schotten. 

Tt is probable that in those cases in which a large quantity of 
urea is detected, the formation of this substance has been going on 
actively in the kidney, and the urea has been absorbed into the blood 
or has passed more directly into that uid by the rupture of a vessel and 
secreting tbe, its escape by the ordinary channel having been pre- 
vented—while in those cases of death from uremic coma, in which no 
urea is to be obtained in the blood, it is most likely that the secreting 
structure of the kidney has ceased to be active altogether, and that 
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mulation in the blood of thore materials which it i the duty of the 


In considering this question, it must be borne in mind not only that 
the renal disease has gradually advanced, and the kidneys, perhaps, have 
‘become almost inefficient, but that most important alterations have been 
slowly taking place in the blood. Many tissues in the organism have 
been secondarily affected, and are probably much altered in structure, 
At present, we are but very imperfectly acquainted with the normal 
changes occurring in the blood, or with the consequences immediately 
resulting to the tissues, especially the nervous system, from the 
retention of certain excrementitious matters; and we know very 
little of the remote or immediate effects resulting from certain excre- 
mentitious substances not being formed at all. The question is a 
more difficult one than st first appears, and requires more searching 
chemical and microscopical investigation than it has yet received. 
One writer on this subject concludes a very elaborate essay thus: “En- 
fin, cette altération chimique du sang est encore mal définic, et la 
science attend sur ce point de nouvelles recherches.” (“De I'Urémic," 
"Thése, par Alfred Fournier, 1863.) 

‘We may conclude that “ uremia” depends not upon the presence of 
‘one constituent of the urine in the blood, but is due rather to the accu- 
mulation of a number of products resulting from the disintegration of 
the nitrogenous tissues which ought to be separated by the kidneys. 
‘This is the general conclusion arrived at by the latest writer on the sub- 

ject, M. Rommelaere, whose memoir contains records of valuable 
observations. (“De la Pathogénie des Symptimes Urémiques,” par 
Dr. W. Rommelaere, Bruxelles: Henri Manceaux, 20, Rue de I'Etuve.) 
‘The general treatment of uremia has been referred to in p. 89. 

Ammonta.—Numerous experiments scem to show that in health a 
small quantity of ammonia escapes in the urine, Neubauer has con- 
clusively proved that certain ammoniacal salts pass through the 
organism, and may be detected in the urine unchanged. Ammonia, as 
is well known, is very easily produced by the decomposition of the 
urea; but it is almost certain that a small quantity passes into the 
urine from the blood, independently of that derived from this source. 

In disease, the quantity of ammonia present in the urine is often so 
great as'to be smelt all over the room in which the patient lies; but in 
these cases the ammonia arises from the decomposition of the urea after 
the urine has left the bladder, and in some it is decomposed even while 
it yet remains in this viscus. 

It is doubtful if a large amount of ammonia under any circumstances 
accumulates in the blood afterwards to be excreted in the urine, as it is 
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Probable that, if formed, it would escape more rapidly from the lungs 


originally put forward by Frerichs, In some of these cases of renal 
coma, ammonia is present in abnormal quantity. In others, neither 
urea nor ammonia can be discovered in the blood, while sometimes urea 
can be detected without difficulty. 

J have examined the serum in many cases forurea. Half an ounce 
of blister serum from a man suffering from renal coma yielded “54 gr. 
of nitrate of urea. The patient died shortly afterwards, and urea was 
detected in the blood and in the brain substance. In another instance, 
it was detected in the serum of a blister from a man who had one 
epileptic fit, depending upon renal disease, In the case of a boy, 
aged 18, who suffered from epileptic fits, I also detected it in blister 
serum ; as well as in cight ounces of serum from a man suffering from 
acute dropsy of a week's duration ; and I might refer to others in which 
Tobiained undoubted evidence of the presence of urea. There are, 
however, other cases of the same character in which I failed to detect 
urea, or ammonia resulting from its decomposition, 

Thave several times examined the breath of such patients, without 
being able to obtain indications of a larger quantity of ammonia than is 
afforded by healthy persons. I think, therefore, that we must admit 
that there are many cases of the so-called uramic poisoning which have 
not yet been satisfactorily explained. Tt may, however, be urged, that 
in many cases, although ammonia was formed, it might have becn 
rapidly climinated from the skin or intestinal canal, so as to escape 
detection. Bernard and Barreswil have performed some experiments 
which prove that, after extirpation of the kidneys, urea escapes into the 
intestinal canal in the form of an ammoniacal salt ; and they found that 
it could not be detected in the blood in less than from twenty-four to 
forty-cight hours after the operation, when the animal had become weak 
and exhausted. 

Garrod has detected urea in the blood and blister serum of 
several cases of gout. (‘ Med. Chir, Trans." 1848.) His results have 
been confirmed by Dr. W. Budd, who has detected urea in the blister 
serum, in nine cases of acute gout in which there was no indication of 
renal disease. ( Med, Chir. Trans.” vol. XXXVILI, p. 242.) In 
chronic lead poisoning this substance is sometimes detected in the 
‘blood. Dr. Garrod has remarked that the majority of persons suffering 
from gout amongst the poor, have been the subjects of lead poisoning. 

On detecting Urea in the Biood or Serum —The urea may be detected 
by concentrating the serum, after adding a few drops of acetic acid, and 
‘extracting with strong alcohol ; or the fluid may be evaporated to dryness, 
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and the dry residue treated with boiling alcohol. ‘The alcoholic solution 
is evaporated to dryness, treated with a drop of distilled water, and two or 
three drops of strong colourless nitric acid allowed to fall into the syrupy 
solution, Tf urea be present, erystals of the nitrate of urea are formed 
after atime, and may be readily distinguished by microscopical cxamina- 
tion. Crystals of nitrate of urea are represented in “IIfustrations of Salts 
of the Urine,” pl. 11. 

On detecting Ammonia itt the Breath—The method of examination 
which Dr, Richardson recommends is the following :—An instrument 
in the form ofa straight breast-pump is employed to breathe through ; 
a drop or two of hydrochloric acid is placed in the bulb, and a perfectly 
clean stip of glass placed across the trumpet extremity of the tube, and. 
secured by an India-rubber band. The alkali, as it passes over the 
bulb, combines with the acid, but some of the acid and alkaline vapours 
pass over together and condense on the microscope glass. As this 
becomes dry, crystals are formed. In health, traces of ammonia are 
always found in this manner, “ Illustrations of Urine,” pl. Ta, fig. 3. 

Colourtng Matter.—The variation of colour of the urine in disease 
isa matter of great interest ; and, although the causes of the change, 
and the exact nature of the substances which give rise to the pecu- 
liar tints often observed, are not yet understood, there are many 
valuable observations connected with this subject, some of which 1 
propose to refer to in this place, ‘The colour of urine depending upon 
blood corpuscles will be discussed under the head of urinary deposits ; 
and now I shall only refer to colouring matters formed im the body and 
excreted in. solution in the urine. 

‘The principal substances to which the colour of urine is due are 
probably derived from the blood corpuscles, which are continually 
undergoing disintegration, and from the extractive matters. The colour 
ing matter becomes altered under different conditions. Much of it is 
converted into a colouring matter which is separated in the urine, and 
termed unematine (uraphwin, hemaphine), which is soluble in 
ether. 

tis impossible to estimate directly the quantity of the colouring 
‘matter present; but Professor Vogel calculates the proportion by ascer- 
taining how much water may be added to the urine to produce a par- 
ticular tint, which is arbitrarily fixed as the unit of comparison. “The 
quantity of this substance affords an indication of the activity of the 
disintegration of the blood-corpuscles, In typhoid fever, and many 
other conditions, this disintegration takes place to such an extent as to 
produce an anemic condition. Tn many acute diseases, as pneumonia, 
aeute rheumatism, peritonitis, a very large amount of colouring matter 
occurs in the urine. The formation of the urine pigment is intimately 
connected with the action of the liver; and, as is well known in diseases 
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Of this organ, the urine is frequently very highly coloured. Of course, I 
am speaking of colour independent of the colouring matter of the bile. 
‘The deep colour of the urine in diseases of the liver has been often 


which will be found in the “Indian Annals of Medical Science" 
(Calcutta, Sept. 4, 1858). In order to detect the colouring matter, 
Dr. Payne boils the urine, and then adds a drop of nitric acid. 
Various shades of colour are produced, but at last the mixture 
becomes of a ruby red. 

Colouring Matter of the Blood,—The colouring matter of the blood- 
corpmscles may be present in urine without any corpuscles, In many 


the kidneys, Blood may escape from the vessels into the tubes of the 
kidney, the corpuscles may gradually become disintegrated, and the 
colouring matter be dissolved. Sometimes the colouring matter forms 
an abundant granular deposit containing also urates or uric acid, or 
Inrge collections of granules and minute dark red angular particles may 
exist. 


‘That bile acids and their salts were powerful solvents of blood- 
corpuscles, was long ago proved by Hithnefeld, Plattner, and Simon ; 
and it has lately been shown by Kiihne that, by the action of the 
colourless biliary acids or their salts upon the blood-corpuscles, bile 
colouring matter is produced, The bile acids themselves are not 
converted into the colouring matter, as Fresichs held; for they pass 
through the system unchanged. Now, in certain cases where these 
processes are deranged, it is very probable that the blood-corpuscles 
are disintegrated im abnormal quantity, and rapidly converted into 
pigment, which escapes in the urine. The complicated mutual reactions 
which would ensue when varying proportions of biliary acids, hiematine, 
and oxygen, are presented to each other in the living blood, would 
fully account for the different characters and tints which the colouring 
‘matters in urine assume in various instances. Professor Vogel alludes to a 
case in which the colour of the urine became very dark after the inhala- 
tion of arseniuretted hydrogen. Some experiments were made upon a 
dog, and it was found that the dark colour was due to the disintegra- 
tion of the blood-corpuscles. Albumen was present, but no blood- 
corpuscles could be detected. A similar disintegration of blood. 
corpuscles seems to take place in typhoid fever, and in several other 
diseases. In many cases the dark brown colouring matter found in urine 
probably results from the disintegration of red blood-corpuscles in the 
blood, and the excretion of the resulting products, 1t is not uncoramon 
to find distinct crystals of hematoidin amongst the brown colounng 

° 
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matter. These were no doubt formed in the upper part of the uriniferous 
tubes where the colouring matter had remained quiescent for some 
time. A 


In such cases the exhibition of alkalies or salts of vegetable acids, 
ora course of alkaline waters with an occasional dose of grey powder 
or blue pill, affords relief ‘ 

Black Pigment—Drx. Marcet, Med. Chir. Trans, 1822, describes a 
black pigment which was present in the urine ofa child. Afterthe addition 
of an acid, some black flocculi were deposited. ‘The colouring matter 
was dissolved by alkali, and Prout called it melanic acid. Professor 
‘Dulk gives a case in which a black deposit was separated from the urine 
by filtration. Other examples are recorded by Dr. Hughes. In three 
of these cases, creasote had been taken internally; and in two, tar had 
been applied externally. In one case, a dense black precipitate was 
thrown down by heat and nitric acid, which was examined by Dr. Odling, 
who found that, by exposure, it became converted into indigo blue. He 
draws attention to the close alliance between indigo and the creasote 
series of compounds, and suggests that, in the above cases, it was 
derived from the tar or creasote. Guy's “Hospital Reports, grd ser, 
vols. IT and ITT. 

Dr. Stevenson refers to a case of melanuria in vol. XIIL of the 
third series of the Guy's Hospital Reports, 1867. ‘The urine, which 
was black, and in thin layers brownish black, like a mixture of Indian 
ink and water, was passed by 2 woman whose thigh had been amputated 
by Mr. Bryant. The stump had been dressed with a solution of carbolic 
acid. In most of the cases of black urine which have been reported, 
pitch, tar, or other substance containing carbolic acid had been taken, 
or applied externally. 

In this case, Dr. Stevenson proved that the colour did not depend 
upon any compounds allied to albumen or hwmatine, and indigo 
blue was carefully sought for, but none could be detected. The 
colouring matter was freely soluble in potash, After the urine had 
been boiled with hydrochloric acid for some time, it acquired the 
property of reducing oxide of copper, and Dr. Stevenson therefore 
infers the presence of a substance capable of yielding sugar. This was 
probably a colouring matter allied to that formed by the action of con- 
centrated acids on the extractive matters, Sap. 150, 

Sometimes the urine is made black by remedies prescribed by the 
physician. If large doses of gallic acid be given, and the urine passed 
be tested with a solution of a salt of iron, a black colour like ink 
results, Sometimes patients taking gallic acid pass urine of a dark 
colour, and it has been noticed that if iron is administered at the 
same time, the urine is occasionally perfectly black. My friend, Dr. 
George May, of Reading, sent me a specimen of urine passed by a 


MELANURIA—URIC ACID. 195 


patient who was taking lactate of iron and gallic acid. The urine was 
almost as dark as ordinary writing ink. 

Tt should be observed, that pyrola, sumach, and some other sub- 
stances, alter the colour of the urine. Dr. Hughes mentions cases of 
dark pigment occurring in the urine of patients taking iodine. These 
cases, however, are of course not dependent upon morbid changes in 
the organism. 

‘Urle Acid and Urates are present in certain proportion in healthy 
‘urine, but in disease a large increase is very frequently observed. These 
substances usually form urinary deposits, either from existing in too 
large @ proportion to be dissolved in the urine when cold, of, as is pro: 
ably the case in the majority of instances, from the development of an 
acid in the urine, which causes them to be precipitated from their 


the pulse and respiration, by a fall in the temperature, by free perspira- 
tion, and by a very abundant deposit of urates, In health, from 5 to 8 
graing of uric acid are excreted in twenty-four hours; but, in some 
‘acute diseases, the proportion may amount to 20 grains. In a case of 
fever, Dr. Parkes found that 17°28 grains of uric acid were excreted in 
twenty-four hours. Dr. Sansom has estimated the quantity of uric acid 
in 1,000 grains of the morning urine in health and several cases of 
disease. ‘The results are as follows :— 
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‘Unrate of soda is very readily caused to deposit crystals of uric acid. 
If the amorphous deposit be merely dissolved by warming the urine, the 
urate often becomes decomposed ; and, as the solution cools, crystalsof 
uric acid are deposited. In some cases, the quantity of uric acid held 
in solution is so great that, upon the addition of a drop of nitric acid to 
the umne, an abundant amorphous precipitate, exactly resembling 
albumen, is formed. Such precipitate has many times been mistaken 
for albumen (sc “Atbuminous Urine,” p, 223), and, even if examined under 
the microscope immediately after it is formed, its nature cannot be 
made out; but if it be allowed to stand for some time, the amorphous 
oz 
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particles gradually increase in size, and assume the well-known crystal 
Tine form of urie acid. The instances in which T have met with urine 
exhibiting these characters have almost all been cases of liver disease. 
Although the reaction is acid, no precipitate takes place upon the appll- 
cation of heat, which at once distinguishes urine of this character from 
albuminous uring, 

‘The presence of an increased quantity of uric acid in the urine shows 
that more of this substance or its salts is formed in the blood or in the 
kidney than in health. It would appear that, in consequence of cer 
tain conditions, a large proportion of the uric acid resulting from 
the disintegration of albuminous substances combines with ammonia, 
soda, or lime, forming urates of these bases, which are excreted in 
the urine, 

In gout, the presence of uric acid in the blood has been shown to 
be constant by Dr. Garrod, who considers that in this condition “the 
kidneys Jose, to some extent, their power of excreting uric acid, 
although they climinate urea as in health," (‘“The Nature and Treat- 
ment of Gout, p. 167.) During the attack there is less in the unne 
than in health; but afer it is over, a large quantity of urie acid and 
urates are often carried off from the system in the urine. 

Treatment of Cases in which the Urie Add is in Exess —To cases 
characterised by a tendency to the formation of much uric acid, the 
principal objects to be attained by treatment are, to favour oxidation, 
and to promote the solution, of the uric acid already existing, and its elimi- 
nation from the blood. Good air and moderate exercise, with attention 
to the action of the skin, will fulfil the first object ; and the solution 
and elimination of the urates will be encouraged by giving alkalies in 
solution in a considerable quantity of water, Seltzer, Vichy, and Vals 
waters, which contain carbonates of potash and soda, or Lithia water 
may be given with advantage, Even plain water does good if as much 
as three or four tumblers be taken daily for a weck or two. Lemonade 
is sometimes advantageous, and cider and perry suit some persons, who 
suffer from excess of urates, exceedingly well. 

‘The satisfactory change which in chronic gouty and rheumatic cases 
frequently ensues from following some of the much vaunted “ systems,” 
or going through a course of bathing in Germany or elsewhere, obviously 
arises from the increased action of the skin, and the improvement of the 
health generally, effected by the exercise, good air, simple diet, and 
temperance, wisely enforced in the establishments. If patients could 
be induced to retire to a pleasant part of the country, where they could 
take moderate exercise and be free from mental anxiety, meet with 
agreeable society, live regularly, take small doses of alkalies, and soak 
themselves for an hour or two a-day in warm water in which some car- 
bonate of soda had been dissolved, they would probably get as much 
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benefit as by travelling several hundred miles to a famous watering- 
Place, and at much Jess trouble and expense. I am convinced that 
there are many patients who would prefer to cury out such a simple 
plan, rather than submit themselves to all the useless routine and absurd 
formalities involved in many of the professed universal systems, such 25 
homeopathy, hydropathy, &c., which cannot but be extremely offensive 
to their common sense,—while they are claimed as converts and sup: 
porters of doctrines which they do not really believe in. ‘There are 
some who, for the sake of the advantages derived from the regular 
system of living, air, exercise, &e., express no disbelief in doctrines and 
propositions which they probably feel to be absurd, and which a Little 
reflection must prove to be false. 

Tn alll such cases, the nature of the derangement of the physiological 
processes should be carefully considered before any plan of treatment 
is adopted. We must ascertain in what points the condition differs 
from a healthy state, and then consider how the deranged actions may 
be restored. It is obviously quite useless to attempt to relieve the 
patient by giving drags, without enforcing attention to all the circum- 
stances which are likely to improve his health, Neither will it be wise 
to attempt to treat the case as if the presence of the urid acid deposit 
were the most important symptom, for the reasons I referred to when 
considering the subject of diathesis, p. 177. 

Mippurle Acid, as before mentioned, never forms a deposit® In 
diabetic urine, it is often found in large quantity, and seems to 
take the place of uric acid. It is also present in the acid urine 
of fever paticnts (Lehmann). This fact is of great interest, when con- 
sidered in connection with the sugarforming function of the liver, and 
the absence of hippuric acid in the organism in certain cases of liver 
disease, Kiihne has shown that no hippuric acid can be detected in 
the urine in cases of jaundice; and benzoic acid, which in health is 
converted into hippuric acid, escapes unchanged in the urine. Benzoic 
acid has been prescribed in doses of from three to five grains three or four 
times a-day as a remedy for jaundice, There can, therefore, be little 
doubt that hippuric acid is formed in the liver, whether by the action 
‘of glycin or glycocholic acid on benzoic acid, or some other substances, 
has not been determined. When febrile urine is evaporated over the 
waterbath, crystals of benzoic acid often form on the sides of the basin. 
‘This arises from decomposition of the hippuric acid. 

‘To Lehmann’s statement, that hippuric acid takes the place of uric 
acid in diabetic urine, there are many exceptions. I have found a con- 


© Dr. William Budd, in certain specimens of urine in cases of gout, has observed 
1 floccalent precipitate, which was found to consist of benzoic acid, doubtless resulting 
from the decomposition of hippuric xeith 


a 
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siderable proportion of uric acid in the urine of many diabetic patients, 
and in several there was an abundant deposit of uric acid crystala 

Extractive Matters.—The extractive matters present in healthy urine 
have been previously described ; and I have mentioned that Dr. G. O. 
Rees has discovered in the urine, in certain cases, an extractive matter 
which has drained away from the blood, and which is distinguished by 
producing an abundant precipitate with tincture of galls. Now, although 
jin many cases albumen exists in the sume specimens of urine, this blood 
extractive sometimes escapes without albumen ; and thus the exhaustion. 
and emaciation, in some obscure cases in which there is no hemorrhage 
or escape of albumen, are accounted for. ‘The method of testing urine 
supposed to contain this extractive matter has been described in p. 144. 
The conclusions at which Dr. Rees has arrived are as follows -— 

t. That whenever albumen was present in quantity in the urine, 
it was always accompanied by the extractives of the blood in large 


2, That the cases in which the extractives of the blood were in the 
urine in large proportion, were generally those marked by debility. 

3. That cases of anasarca with disease of the heart, and waconmated 
with albuminuria, also showed the extractives of the blood to be excreted 
by the urine in quantity, 

4. That cases of chlorotic anemia and hysteria give copious pre- 

= 

5. That when, in albuminuria, the albumen became deficient in the 
urine, which we know often happens in advanced cases, the blood~ 
extractives also decrease in quantity, 

6. That, in cases of anemia, the proportion of blood-extractives ob- 
served in the urine diminished as the cure was proceeding, under the 
use of ferruginous tonics (Lettsomian Lectures, “Medical Gazette," 1852), 

In many cases where the urine contains an abnormal quantity of 
water, the proportion of blood-extractives is unusually great. Schotten 
proved that in uremia there was a large increase of extractives in the 
blood. In cases of kidney disease, the relative proportion of extractive 
‘matter to the urea is very much greater than in healthy urine. It would 
seem that extractives merely filter from the blood in certain cascs, 
and that these substances might escape into the urine when the structure 
of the kidney was impaired ; but that, for the separation of the urea, a 
healthy condition of the secreting structure is necessary. 

‘The extractive matters are not capable of being converted, by further 
oxidation, into urea, carbonic acid, or ammonia; and must, therefore, 
be regarded as excrementitious substances. Scherer (“ Wiirzburg Ver. 
handl.," b, I, Heft II, s, 180) found that the urea, salts, &e., in the 
urine of a madman who took no food, were very much diminished, 
while the extractive matters, although less than in healthy urine, were 
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not diminished in nearly the same proportion as the other winsry con- 
stituents. 


‘We know nothing of the circumstances under which the extractive 
matters may be formed in greater quantity than in health, nor the effects 
which would result from their accumulation in the blood, but in cases 
of uremia, in many fevers and brigeabrmameo tahoe IR 
matters is increased. 


EXCESS OF THE ORGANIC CONSTITUENTS 


‘The circumstances under which these constituents are excreted in 
increased quantity have been already considered, and 1 propose now 
todirect attention to a few analyses of the urine in cases of disease in 
which this character is observed. In almost all forms of fever, in 
internal inflammation, in acute rhcumatism, in many skin diseases, and 
im all conditions in which there is increased action of the muscular 
system, the solids are considerably above the healthy standard ; but the 
various constituents do not suffer augmentation in an equal degree. In 
the conditions just referred to, the increase principally affects the organic 
matters. Sometimes all the ordinary constituents of the urine are 
excreted in increased proportion. Dr, Lehmann (“ Archiv des Verein 
fair gem, Arb. cur Forderung der wissensch. Heilkunde." Erster Bani, 
. 52t), has shown that immersion in the sitzbath, at a temperature 
‘of 48° to 60° Fahr., for a quarter of an hour, causes an increase in the 
quantity of urine, not only of the water, but also of the solid matter. 
‘The uric acid, the urea, and the fixed salts, were considerably increased. 
‘These results wore obtained by estimating the constituents in urine 
passed during six hours on certain mornings when a bath was taken, and 
upon others when the observer did not bathe, 

‘The mean of eight analyses of the urine passed during six hours 
is as follows :— 





Mornings on ox 
which the bath which the bath 
oe taken, wes not taken, 
UGE me ewe 443454 grams, 258458 grams, 
Solids ... oo - 93 Ow 449 
Urea a 10306 Tok 
Uric acids awe O30 018 
Fixed salts “ 6682 ahs oy 
‘Volatile salts and extractive 189 ow 245 
Chloride of sodium... 584 4399 5 


‘Urine in Skin Mixeases—In the following analyses of urine in cases 
of skin disease, the solid matter is increased ; and it will be noticed that 
the proportion of fixed salts to the organic matters is greater than in 
health. In No. 23, the quantity of the extractive matter exceeds that of 
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‘the urea. Avalysis 22-—Urine from a case of eczema, with crusts over 
the whole body: specific gravity, 1,025, Analysir 23.—From the same 
patient on the following day. Anaysis 24.—From a case of ecrema, in 
& boy, aged 18: specific gravity, 1,033; acid, pale colour, Contains 
much uric acid. <Anadpsis 25.-—From a case of ichthyosis, in a girl, 
aged 15: acid; specific gravity, 1,032. 

‘Urine ta Chorea.—In the serics of analyses of the urine in chorea, 
the principal points to be noticed are the large amount of solid matter, the 
increase being caused principally by the organic matters, In Analysis 30, 
‘the proportion of sulphates is seen to be increased, This increase of 
sulphuric acid is always observed in cases where the urea is increased. 

Analysiz 26.—From a girl, aged 10, recovering, after having been 
ill for several weeks, The urine contained a great number of Cayenne 
pepper crystals of uric acid. Avalysis 27—From a girl, aged 42: spe~ 
cific gravity, 1,033 ; no albumen ; much deposit of urates. Amadysir a3. 
—From a girl, aged 14: specific gravity, 1,035; acid; turbid, from the 
presence of urates. Uric acid deposited in the urine="46 per 1,000 
parts. Analysis 29.—From a girl; specific gravity, 10505 acid; pale 
in colour, Awatysis 3.—From a boy, about 10 years of age. Anadpsix 
31.—From a boy, aged 14: acid ; specific gravity, 1,034°2. 
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In disease, the inorganic salts vary greatly in quantity, and are some 
times very deficient. In cases of diabetes, there are often but mere 
traces of fixed salts. ‘This deficiency may depend upon the nature of 
the food, or be due to the formation ofa diminished proportion of some 
of the salts in the organism. 

In some conditions of the system, when much disintegration of tissue 
or red blood corpuscles takes place, a greater quantity of sulphur and 
phosphorus is oxidised, and sulphuric and phosphoric acids are formed. 
in unusually large proportion, and excreted in the urine. 

In certain inflammatory conditions of the system, it would appear 
that the chloride of sodium, being required in considerable quantity at 
the seat of the inflammatory change, is prevented from passing away 
from the system in the urine. In disease of the kidney, it is important 
to notice if the proportion of the saline constituents to the organic 
matter is very much increased. Tn some states of renal disease, in 
which the secreting structure of the kidney is so much impaired that 
the separation of urea and organic matter is interfered with, the eolids 
consist almost entirely of saline matter. 

‘Urine In Pacumonia. Chloride of Seaium—The fluctuations ol- 
served in the quantity of common salt excreted in the urine are very 
great even in health, The circumstances which affect the proportion of 





chloride of sodium are very numerous, and these are greatly increased 
in disease. It was noticed by Redtenbacher, many years ago, that in 
pneumonia the quantity of chloride in the urine gradually decreased as 
the inflammation advanced; and that in many instances, when the lung 
became hepatised, not a trace could be detected in the rine. In 1852, 
T determined quantitatively the amount of chloride in the uripe from day 
to day, in several cases of acute pneumonia. (“ Med. Chir. Trans,” 
vol XXXV,) The following case illustrates very well the changes which 
occur in the urine in this affection, 

‘The patient was a plasterer, aged 24, and was under the care of 
Dr. Budd, in King’s College Hospital. On the third day of the disease, 
there was dulness two inches below the left mamma in front, and behind 
over the space below the spine of the scapula. Bronchial breathing 
and bronchophony were audible over the lower angle of the scapula, 
Expectoration viscid, frothy, and slightly rusty. Pulse 144, small and 
weak. Respiration 52. 

‘On the fourth day of the disease, bronchial breathing and broncho- 
phony were more distinct. Pulse 116, Respiration 28 He was 
treated with small doses of antimonial wine, and was placed upon 
milk dict and beef tea. Turpentine stupes were applied to the chest. 
‘He progressed favourably, was convalescent within three weeks after 
‘the commencement of the attack, and was discharged well in little 
more than four weeks, 

Analysis 32. Fourth day of the disease. Urine high coloured ; 
acid ; specific gravity, 1,017 ; contained a little albumen. Aaalpsis 33. 
Fifth day, Acid; specific gravity, 1,013; natural colour, Analysis 34. 
Sixth day. Acid; specific gravity, 1,016; pale; still contained a trace 
of albumen. Analysis 35. Tenth day. Acid; specific gravity, 1,022 5 
no albumen. Analysis 36. Twoutysecond day. Acid; specific gravity, 
1,026 pale; no albumen, 








ANALYSES 38 33 4 35 6 
Fo eet —————Ss, 
Water... 95660 — 95740. 95400 — 95500 — 968yo — 
Solid matter .,. 43°49 100700 4260 46°00 100'00 45'00 100'00 34-40 160 
Organic matter 40°28 9282 — 44°64 97°05 42°12 93°64 23°26 7360 
Fixedaalts .. 512 718 — 136 29$ 288 64 S34 2639 
Chloride of 5 = = jee 
pr } ° traces 0 ° 458 1443 


The decrease of the fixed salts generally, during the stage of hepati- 
sation is remarkable. The last analysis of the urine, when the patient 
was well, shows the healthy proportion, In vol. XXXV of the 
“ Medico Chirurgical Transactions” will be found several other cases 
showing similar results. In some of the cases, it was shown that, 
although there was not a trace of chloride in the urine, and the blood 
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of fluid taken, as I remarked when treating of the chloride in healthy 
urine; but the results above described cannot be explained in this 
manner; for, although patients take less food when they are ill, and 
therefore less salt, the same results are observed if salt be given to them. 
Moreover, the disappearance is gradual, and the reappearance is marked 
by achange in the symptoms of the disease, although the food has 
remained the same during the whole period of the illness. 
‘There can be little doubt that, in these cases, the chloride is gradu- 
ally separated from the blood in undue proportion at the point where 
the inflammatory changes are taking place ; _and that, instead of passing 


integrated and dissolved ; the products thus formed with the chloride of 
sodium being reabsorbed into the blood, are afterwards altered and at 
Jength excreted by the ordinary channels, ‘The precise office which the 
salt plays in these processes is not understood ; but certainly, in all the 
specimens of inflammatory lymph that T have examined, I have always 
found this substance present in large quantity. In many cases of 
bronchitis, acute rheumatism, pleurisy, in some cases of skin disease, and 


cannot, therefore, regard this diminished proportion or absence of 
chloride in the urine a8 a point of any value in the diagnosis of pncumonia, 
although it must be looked upon as a fact of great interest with refer- 
rence to the morbid changes which are taking place at the time. The 
conclusions at which I arrived, after examining the urine, blood, sputum, 


and inflammatory products, in several cases of pneumonia, arc as * 


follows -— 

4. That in pneumonia there is a total absence of chloride of sodium 
from the urine at or about the period of hepatisation of the lung. 

2. That, soon after resolution of the inflammation, the chloride is 
again present in the urine, and often in considerable quantity, 


Pe 


7 
204 ‘TREATMENT OF INFLAMMATIONS, 


3+ That, at this period (resolution), the serum of the blood is found 
to contain a greater amount of chloride than in health. 

4. That the presence of chloride of sodium in the urine may be 
taken as evidence of the existence of a greater quantity of the salt in 
the blood than is required for the wants of the system generally, or, at 
Jeast, of an amount sufficient for that purpose; and that the absence of 
the salt from the urine indicates that the circulating fluid contains less 
‘than the normal quantity. 

5. That the sputa in pneumonia contains a greater quantity of fixed 
chloride than healthy pulmonary mucus, if there be not much less than. 
normal amount in the blood, although there be complete absence 
of the salt from the urine. In all cases, however, there is found in the 
‘sputa a quantity many times greater than exists in an equal amount of 
blood at the same period of the disease, The absolute amount present 
is subject to variation at different periods of the disease, and in life 
ferent cases. 

6, That, in one case which was fatal, the proportion of chloride 
present in the sputum underwent a decrease, while the amount of 
solid matter, and especially the extractive matters, increased. At 
the same time, the sputum became acid; and in the matters expece 
torated within the last few hours of the patient's life, a large quantity 
of grape-sugar was found; but, in that obtained on the day previous to 
his death, none could be detected. 

7 The absence of chloride of sodium from the urine during the 
stage of hepatisation seems to depend upon a determination of this salt 
to the inflamed lung; and, when resolution occurs, this force of attrac~ 
tion ceases, and whatever salt has been retained in the lung is reab- 
sorbed, and appears in the urine as usual. 

Principles of Treatment—On the Effects of Diuretics and Sudo- 
rifics in certain Acute Fnflammations—The increased secretion of 
urine, the profise sweating, often accompanied with increased action 
of the bowels, which mark the occurrence of resolution of the inflamma- 
tion, that is of the death of the cells, or masses of germina! matter 
which emer largely into the formation of the “ inflammatory lymph,” 
are undoubtedly encouraged by giving acetates, citrates, carbonates, and 
some other salts, Indecd, it is almost certain that, in many cases, 
critical discharges take place at an carlier period in consequence of the 
action of the remedies. If profuse sweating and diuresis can be 
brought about quickly, it is even a question if the disease may not 
sometimes be cut short. How can the action of this class of remedies 
be explained? There can be no doubt that, by an increased action of 
the excreting organs, many substances which would have been absorbed 
by the growing cells are eliminated, but it is probable that the salts 
given in these cases act favourably in another and not less important 
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manner, Chloride of sodium seems absolutely necessary to the growth 
of the inflammatory products, while the salts given as medicines exert 
an unfavourable influence, and, the latter being in the blood in con- 
siderable quantity, would perhaps be poured out at the seat of inflam- 
mation, and take the place of the chloride of sodium, driving out the 
latter. Under these conditions the cells would soon cease to multiply, 
he og foe the resulting products being absorbed 
and afterwards excreted. 


ictus (bl Sleghanitonta’ Grascerent—voualyes g/t reteteentt the 
composition of the urine in an extreme case of 
occurring in a boy about twelve years of age, who was in the hospital 
some years ago, under Dr. Todd. The emaciation was extreme, and 
‘there werea great number of large ulcerated tubercles all over the body, 
‘which discharged freely. The absence of the chloride may, perhaps, be 
accounted for by the presence of exudation and cell development at the 
bases of these numerous ulcers The urine was acid ; specific gravity, 
1,020, 
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‘The ash consisted of sulphates and phosphates, with a mere srace 
of eMloride. 


Another specimen about two months after the last, Specific gravity, 
4014; acid. 


ANALYSIS 38. 





Chloride of sodium sayy 
‘Urine In Mysterient Coma.—It is difficult to account for the absence 
of the chloride in the following analysis, ‘The urine was obtained from 
a woman, aged 31, suffering from hysterical coma. About eleven 
ounces were drawn off by a catheter. The patient was quiet; skin 
cool ; tongue covered with a thick white fur; pulse 135 ; respiration 18 ; 
sensation yery much impaired. ‘The patient did not notice a very 
severe pinch with the nails. 
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‘The salts contained sulphates and phosphates, but sot a (race of aiforide 
was present. 

‘Rxcens af Sulphates: Action of Liquor Potassee—I haye already 
observed that the proportion of sulphates usually varies according to 
the ures; and it follows that, in diseases characterised by violent 
nervous and muscular action, we shall find an unusual amount of 
sulphate in the urine. In chorea, the increase of the sulphates and urea 
is often very considerable; but there are conditions in which the in- 
crease of the sulphates does not appear to be associated with the for- 
mation of urea to a correspondingly large amount. An increase in the 
quantity of sulphate in the urine, in cases of rheumatic fever, is noticed 
in some of Dr, Bence Jones’ analyses. In one case, on the fifth day, 
the urine had a specific gravity of 1,026, and yielded 11-89 grains of 
sulphate of baryta. 

Dr. Parkes has shown, by some very careful experiments on four 
cases, that in rheumatic fever the sulphuric acid is greatly increased. 
Tn one case, 524 grains of sulphuric acid and 54 grains of unoxidised 
sulphur were excreted in twenty-four hours, The urea wus not increased 
in the same degree. ‘his increase of sulphate is not observed in 
typhoid fever and searlatina. It doer nof, therefore, depend merely on 
increase of temperature. Dr. Parkes suggests that in the blood, in 
acute theumatism, there may exist a material richer in sulphur than 
albumen. Potash increases the tendency of this substance to disin- 
tegrate ; and hence, whenever liquor potassie is given, the proportion 
of sulphates in the urine is augmented. 


rinary: Condition in Effect produced by Liquor 

convituents Rheumatic Fever. otasce in lange doves 
Solids Increased Still more incrested. 
Water Greatly diminished Slightly increased. 
Uric acid Increased Slightly increased. 
Sulphur Inconsiderable quantity Probably increased. 
Chlorine Diminished ‘Unaffected. 
Sulphuric acid Greatly increased. Still more increased. 


In many cases of skin disease, T have found the relative proportion 
of the sulphates to be considerubly augmented. This is well illustrated 
in Analysis 24, p. 20%, which gives the composition of the urine of a 
boy suffering from eczema. 


* The influence of liquor potasse on the urine in rheurnatic fever, (* Med.-Chir. 
Review,” vol, XIII, p. 248) 
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Exeess and Deflelency of Alkaline Phoxphatesx—Much has already 
‘been said upon the origin of the alkaline phosphate in the urine, and 
the variation in the amount excreted; and I have brought forward. 
pcre dh polearhtrral papaya Silene ig 
is cartied into the organism in the food. A certain 
Bea ee nee ake neuen fo cea a 
of the phosphorus of albuminous texturcs only. It is probable that the 
amount formed in the acrvous texture is exceedingly small, In diseases 
generally, the alterations which have been observed in the quantity of 

removed in the urine is to be attributed mainly tw the 
altered dict of the patient. It is, however, but reasonable to suppose 
that, in some conditions of the system in which a more than usual dis- 
integration of tissues rich in phosphorus takes place, more phosphoric 
acid is formed in the organism than in health, ‘This excess should be 
found in the urine in the form of alkaline phosphate, and the amount 
ought to correspond to the activity of the changes taking place. By 
ascertaining the proportion, we should be able to form an estimate of 
the quantity of phosphorus oxidisel—and therefore of tissue disin- 
tegrated. The really difficult part of the enquiry is to ascertain how 
much of the total proportion of phosphate present is derived from the 
food, and how much js actually formed in the organism. The sulphuric 
acid is almost entirely produced in the body; and there is not, there- 
fore, the same difficulty in estimating the amount of sulphur oxidised, 
‘as there is in the case of the phosphorus. 

Of late, the importance of this subject has been much increased by 
attempts to advance the experimental results already obtained, in favour 
of the hypothesis, that the amount of phosphate excreted in the urine 
is to be regarded as an index of the activity of the nervous system, 
‘Those who labour to prove that all the changes in the body are the 
direct result of certain chemical decompositions, have not hesitated to 
bring forward these results in favour of their theory. It seems by some 
to have been accepted as a settled point, that the quantity of phosphate 
fn the urine varies according to the amount of nervous tissue disin- 
tegrated; and it has been assumed that the quantity of work done by 
the brain is in direct proportion to the activity of the chemical changes 
going on in the nervous tissue. But it has not yet been proved that the 
phosphate does vary according to the activity of the changes occurring 
in nerve tissue, This question is obviously a most important onc, and 
much more is involved in it than at first appears, 1 propose, therefore, 
to examine some of the most important facts which have been ascertained ; 
and 1 think I shall be able to prove that, in this matter, speculation has, 
to a great extent, taken the place of reasoning founded upon facts and 

nt observations, 

Dr. Beste Jone? Observations on the Alkaline Phusphates. — 
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Dr. Bence Jones, as is well known, has written several important papers 
‘on this subject. ‘The general conclusions to which he has arrived are 
the following — 

“Tn delirium tremens, and in other delirium, a remarkable increase 
in the amount of sulphates in the urine was frequently observed ; and 
the total phosphates were in the same cases occasionally remarkably 
diminished. 

“Tn acute inflammatory diseases of the nervous structures, daring 
the most febrile symptoms, an increase was observed in the amount of 
sulphates in the urine; and the total amount of carthy and alkaline 
phosphates in these diseases appeared to be increased in the same proportion 
as the sulphates were increased. (Phil. Trans.,” 1859, p. 66.) 

“Tn fractures of the skull, the phosphatic salts increase only when 
any inflammatory action occurs in the brain ; and in acute phrenitis, am 
excessive increase takes place. In delirium tremens, there is a marked 
deficiency of phosphates, unless they are introduced with the ingesta ; an 
excess is, however, met with in some functional affections of the 
brain.” 

‘These conclusions are founded upon analyses of 1,000 grains of 
urine, in cleven cases of delirium tremens, and eight cases of acute 
inflammatory affections of the nervous centres, From these I select a 
few of the extremes. 


Deliriwm Tremens and other forms of Delirium. 
saitghate of 


4909 rural 
— “ch ten phoophen 
8. Delirium Tremens—thirteenth day 13710 1037"4 9°83 

10, Poisoned by laudanum ; delirium “ 
‘and excitement—second day 743 10068) 95S 
4. Delirium ‘Tremens—tenth day 17°31 107474 OST 
41. Delirium with phthisie—fourth night 697 104s OR 
Inflammatory dbseases of Nervous Structures, swith Hoad Symptonse. 
2 Inflammation of the brain — 
mages se } Se at a 
Ditto—thirteenth day 1133 1027261113 
6, Inflammation of lungs, with tuber 
cles and violent head iprrctea 855 rouy'85 749) 
—fourth day 
Dittomvixth day 6. rs 10264643 


‘The quantity of urine passed by the patients in twenty-four hours is 
not stated, nor is the amount of solid matter in 1,000 grains of urine 
given. It is, therefore, not possible, from the above data, to form an 
estimate of the total quantity of phosphate remoned from the organism dn 
twenty four hours. Although many of the results, as far as they go, cer- 
tainly favour the theory adopted, and especially when the numbers are 
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cotisidered with reference to the amount of solid matter estimated from 
the specific gravity, the increased excretion of the phosphates, in cases. 





Some interesting facts were made out, and the quantity of phosphates 
relatively to other constituents of the ash differed much from the healthy 
standard. Some of the results confirmed, as far as they went, Dr. Bence 
Jones’ statements; but I do not think we can form a very positive 
conclusion from these data, seeing that, in some of the cases, the solid 
matter contained xo or 12 per cent of mixed phosphate; while in 
others only 3 or 4 per cent, was found ; and this variation did not always 
correspond to a difference in the symptoms I subjoin a few of the most 
interesting results from two of the series of cases, 

Paralysis of the Insane—Analysis 4o—From a man, aged 36. 
First attack. It lasted two months. Complete recovery, Aualysis 41. 
—From a man, aged 45. First attack, of one month’s duration. Not 
relieved. Analysis 42—From a man, aged 42. ‘The specimen was 
taken on a day when he was very violent and noisy. Analysis 43.— 
From the same, about three weeks afterwards, when the excitement had 


40 at a 43 
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Acid, Peebly alkaline, Nectrah Acid. 
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© Te is important to observe that, in Analyses 42 and 43, 1,000 grains 
ob-utine contaiied almost exactly che same quantity of phosphates ba 


25°44 per cent. ; in the second, only 6"84 per cent. 

Acute Mania, with Paroxytms.—Analysis 44.—From a man, aged 
18, with meningitis. The present is the first attack, and has lasted 
three months. Herecovered. Auwalysis 43.—From a woman, aged 55. 
First attack, which has lasted about three months She recovered. 
Analysis 46.—From a man, aged 26. First attack, which bas lasted six 
days ‘There was much exhaustion and emaciation. Weighs 7 st. 12 Ib. 
Discharged uncured. Amslysis 47—From a girl, aged 18. Second 
attack. Weighs only 6 st. 6 Ib, 
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‘The conclusions at which Dr. Sutherland arrives, in his paper above 
referred to, are the following :— 

1. Aplus quantity of phosphates exists in the urine in the paroxysms: 
of acute mania, 

2, A minus quantity cxists in the stage of exhaustion in mania, in 
acute dementia, and in the third stage of paralysis of the insane. 

3. The plus and minus quantities of phosphates in the urine corre- 
spond with the quantitative analysis of the brain and of the blood ; for 
a plus quantity of phosphorus is found in the brain, and a slight excess 
of albumen in the blood of maniacal patients; and a minus quantity 
of phosphorus and albumen are found in the brains of idiots, and a 
minus quantity of albumen in paralysis of the insane. 

4. The plus quantity of phosphates in the urine of cases of acute 
mania denotes the expenditure of nervous force, and is not a proof of 
acute inflammation in this disease. 

Dr. Adam Adamson's Observations —This physician has made more 
complete observations upon the urine of the insane than Dr, Sutherland 
and myself, having accurately determined the total quantity of urea, 
chloride of sodium, phosphoric and sulphuric acids excreted in the twenty- 
four hours. Dr, Adamson’s paper is published at length in the volume of 
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the “British and Foreign Medico-Chirurgical Review,” for April, 1865, 
Thave extracted from the memoir some of the most important of the 
results obtained. 

‘The following table represents the minimum, mean, and maximum 
daily excretion of certain urinary constituents in health, as estimated 
by Dr. Parkes. 











Dr. Parkes points out that in the women the phosphoric acid is 
probably set down as too great in consequence of the small number of 
cases taken for the average. ‘The range above and below the mean of 
the chloride of sodium is very great, from 30 to 60 per cent, This pro- 
Dably depends upon the varying amount taken in the food. Parkes 
‘observes that “the limits of variation above and below the mean excre- 
tion, according to weight, are certainly considerable. If we compare 
‘two persons we find that one may excrete in twenty-four hours only 
9.390 grammes (Beneke in one series), and another o’529 grammes of 
urea to cach kilogramme ; and variations as great occur in the other 
ingredients. Also, in the same person the amount of urea excreted by 
each pound weight of the body at different times varies rather largely 
(even occasionally as much as 20 per cent.), so that certainly we must 
allow a wide range of mean, maximum, and minimum excretion above 
and below the mean recorded in the table. In the other ingredients 
the maximum and minimum excretion of’ each pound weight is even 
greater than in the case of the urea.” 

Acute Menia.—During the first twenty-four hours of an attack of 
acute mania the quantity of the usine was not diminished, and the 
amounts of the constituents under investigation were larger than the 
daily average after recovery ; but on the second day the quantity of the 
‘urine and its constituents fell greatly, in an inverse ratio to the develop- 
ment and intensity of the mania; and this relation was continued 
throughout the course of the attack. As regards the phosphoric acid, 
though the amount passed on the first day was large, it was not equal 
to the quantity excreted in the normal state, The absolute amount 
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excreted during mania is very far below that excreted in an equal 
‘time after recovery had taken place. In eleven cases the amount of sul- 
phurie acid excreted during convalescence was greater than during 
‘mania ; in five cases it was larger in the latter condition, 

‘The following table shows the mean of the average daily quantities 
of the urine and its constituents exereted by all the cases during mania 
and convalescence — 





Quantity of wine a. 
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‘Melancholia and Monomanta ef rear—Dr, Adamson has shown 
that all cases of chronic melancholia and monomania of fear give 
results very far below the mean in healthy men and women. In two 
eases the amount of urea is about normal. ‘The following table gives 
the mean of the daily average excretion in nine cases. 
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‘Mean excretion according to weight, in eight cases :— 
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The next shows the mean excretion in eleven cases by r Ib. of body 
weight in twenty-four hours, compared with the normal mean found in 
the same way -— 
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‘It will be seen from these tables that the differences between the 
quantities in dementia and in health are mot greater than occur in 
individual healthy cases. 

Jn states of maniacal excitement Dr. Adamson found that the 
quantities of chloride of sodium, urea, phosphoric and sulphuric acids 
were less than in the quiescent state. In the demented cases quantities 
are about normal—some slightly above, and some below, the mean. In 
‘two cases the excretion, according to weight, was also very near the 
mean healthy standard, and in one the phosphoric acid was above it 
when compared without reference to weight. In the last stage of general 
paralysis it was found impossible to obtain the twenty-four hours’ urine, 
but there is no reason to suppose that the result would differ much. 

‘The conclusions arrived at by Dr. Adamson are as follows ;— 

1. That the quantities of the urine, of the chloride of sodium, 
urea, phosphoric and sulphuric acids, excreted during the course of a 
maniacal paroxysm, occurring in acute mania, epilepsy, general paralysis, 
melancholia, or dementia, are less than the amounts excreted in an 
equal time during health. 

2. That in chronic melancholia the quantities of the chloride of 
sodium, ures, phosphoric and sulphuric acids are reduced below the 
mean, and sometimes the minimum, of health. 

3- That in idiocy, dementia (paralytic and common), the urea, 
chloride of sodium, and sulphuric acid range above and below the 
normal mean of health ; that in some cases the amount of phosphoric acid 
is greater than the mean according to weight, but in the majority of cases 
it ranges between the minimum and mean found in healthy adult men, 

‘The Author's Analyses tn Chronic Inflammation of tho Mrain, 
Rpllepsy, Delirium ‘Tremens, Puerperal Manin, and In Wealth —I 
have selected the following analyses from my note-book :— 

Chronic Inflammation of the Brain-—Analysis 48 shows the ‘propor 
tion of phosphates in the urine of a man, aged 34, who had been 
suffering from a tumour pressing on the veins of Galen, causing dropsy 
of the ventricles of the brain. There were many symptoms of chronic 
inflammation. Specific gravity, 1,018; acid. Analysis 49—Three 
‘weeks after the first analysis ; acid, clear, pale ; specific gravity, 1,015- 
Analysis 50.—After another interval of three weeks; clear, natural 
colour; specific gravity, 1,016, 
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Urine in Epitepsy—Analysis 51:—From & man suffering from 
cpileptic fits, occurring every five or ten minutes, for seventeen hours. He 
breathed stertorously the whole time, and no urine could be obtained 
during this period. Urine was obtained on the next day (June 10th) ; 
acid ; specific gravity, 1,024. Contained an abundant deposit of urates, 

the same patient, on the rath; acid, t,o2q. Com 
tains a good deal of pus. Awadysis 53.—From the same patient, on the 
agth ; alkaline, 1,017. Analysis 54—From a very intemperate patient, 
aged 59, who had epileptic fits every few minutes for thirty hours, fol- 
lowed by exhaustion (twelve hours) and death. There was complete 
Joss of consciousness. Analysis 55.—From a man, aged 53, suffering 
from slight general paralysis, with impaired specch (slight), intellect, and 
memory. Duration of illness, three years. Urine pale, clear; no albu- 
men ; feebly acid ; specific gravity, 1,009, 
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‘The quantity of phosphate in the first analysis is very great, 
especially when the small proportion of saline matter in the urine 
ig taken into consideration, In Analysis 51, the ash contains as much 
a8 73°63 per cent. of phosphates ; in 52, 36°30 per cent. ; and in 53, the 
proportion is further diminished to 32°93 per cent. 

Urine in Delirium Tremens and Puerperal Mania.—Anatysis 56.— 
From a man, aged 36, on the fifth day of a slight attack of delirium 
tremens. He had had three severe attacks previously. Clear, high 
coloured ; specific gravity, 1,015. The saline matter contained much 
sulphate, but not a trace of chloride. fnadysis 57.—From a man, aged 
31, with delirium tremens of a fortnight’s duration. Acid; specific 
gravity, t,020, Analysis 58.—From a woman with puerperal mania, 
Acid ; specific gravity, 1,012. 
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‘Phosphates in the Urine in Heatth.—The following analyses show the 
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varying quantity of the phosphates in the urine of a healthy man, 23 
years of age. The large proportion of fixed salts depended upon the 
presence of much chloride of sodium. 

Analysis 59 —Passed at balftpast 2 p.m, immediately after dinner. 
Clear, natural colour; acid; specific gravity, tors, Analysis 6o— 
Passed at 6 va. on the same day, after three hours’ reading. Acid ; 
specific gravity, 1,011. Awalysis 61.—Passed at 2 pa, immediately 
before dinner, on another day. Feebly acid; specific gravity, 1,022. 
Analysis 62,—Passed at half-past 6 v..4,, four hours after dinner, Acid; 
specific gravity, 1,026, 
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Conetusions—In the above analyses, can any relation be shown to 
‘exist between the symptoms present and the proportion of phosphoric 
acid? In some, there is, undoubtedly, an indication of such a relation; 
‘but in others, the proportion of phosphate is as great, although there 
was no evidence whatever of increased cerebral action or of inflammation, 
Without discussing the abstract question, I cannot think that the 
evidence at present obtained is sufficient to enable us to form a general 
conclusion. The enquiry is more difficult than it at first sight appears 
tobe Before any reliable conclusion can be drawn, we must deter 
mine how much phosphate is derived from the food, and how much 
from the oxidation of phosphorus. We have also to ascertain the pro- 
pertion formed in the muscular system, as well as in the nervous 
structures. Dr. Hammond, who has carried on very many valuable 
researches upon subjects of this nature, has found that the phosphates in 
the urine are greatly increased after active exercise. 

Tn any case of disease in which the excretion of an increased quantity 
of phosphates in the urine is suspected, we should ascertain— 

3. The total quantity of phosphoric acid, in combination with 
alkalies, in the urine passed in the twenty-four hours. 

2. The amount taken in the food within the same period of time. 

‘To be more exact, the earthy phosphate in the urine should also be 
estimated, as well as that which passes off in the feces, 

AL have not been able to ascertain that the quantity of phosphate ex~ 
‘ereted in the urine has ever been compared with the amount taken in 
the food, in diseases in which we should expect an increased disintegra 
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tionofnervous tissue. Untilexperiments have been conducted so.as to far 
‘nish us with positive data on this point, I do not think we are ina position 
to determine the question atissue. Onecan hardly suppose that, in cases 
in which the greatest possible amount of disintegration of nervous tissuc 
was occurring, a very great increasein the phosphate would be observed, 
‘how very much of the total quantity is derived from the 
food; and, of the comparatively small amount formad in the organism a 
proportion may originate in the muscular tissue. Very 
‘exact observations upon the in and out going phosphates have therefore 
to be made before we can hope to have the fact established conclusively. 
‘The evidence which has been adduced so far, compels us to conclude 
that the action of the brain exerts little or no influence upon the excre~ 
tion of phosphates ; while the nature and amount of the food, the weight 
of the body, and the state of the organism, may produce very considerable 
variation in the excretion of phosphate. While I do not deny that in- 
creased nervous action may be associated with the formation of an 
increased quantity of phosphoric acid, which is climinated m the urine, 
T think that the facts hitherto advanced in favour of this view are by no 
means conclusive ; and T therefore hold that we are not yet in & position 
to form any theory upon the nature of the changes occurring in 
health or disease, in cerebral action, regarded from this point of 
view, 

When a long train of theories is constructed, the truth of which 
entirely depends upon the accuracy and correct interpretation of the 
experimental results from which it starts, it behoves us to examine 
rigorously into the nature of this foundation ; for, until the fundamental 
facts have been firmly established, we ought not to allow ourselves to be 
Jed by the reasoning, however logical it may be; and we should not 
accept the conclusions, however closely they may follow on the premises. 
For this reason 1 have ventured to devote more space to the considera~ 
tion of the details of this question than, in the opinion of many practical 
men, it merits. 

‘Variation in Earthy Phosphates—The proportion of earthy phos- 
phates does not seem to vary much in any diseases. Much of the earthy 
phosphate climinated in the urine in health is doubtless derived from the 
food, but a certain proportion is set free in the disintegration of the 
tissues, especially the osseous tissues. An increase of earthy 
is observed in the urine in some very rare cases of disease, in whieh the 
earthy matter of the bones is absorbed (mo/Zitics ossium). Tn onc acute 
case of this disease, Dr. Bence Jones (* Phil. Trans.,” 1848) obtained in- 
distinct evidence of the presence of chlorine, and suggests that in future 
this substance should be searched for, as it may possibly be directly 
concerned in the removal of the earthy material from bones. The 
specimen of urine in question contained a peculiar substance of an 
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albuminous nature, In 1,000 gre., there was 1°20 gr. of earthy phosphate, 
and the solid matter contained 1:8 per cent. For analysis see p, 227. 

Mollities Ossium—1 have bad opportunities of making analyses of 
the urine in two cases of mollities ossium. They were both well marked 
and fatal, and the specimens of urine were obtained shortly before 
death. The patients were quite bedridden, and .the bones were so soft 
as to be readily indented by the finger. 

Analysis 63.—This specimen of urine, from a woman suffering from 
mollitics ossium, was sent to me by Dr. T. K. Chambers, The deposit 
contained oxalate of lime, with numerous stellate masses and separate 
crystals of earthy phosphate. Reaction, acid ; specific gravity, 1,014. 

Analyris 64.—From a case under the care of Dr, Greenhalgh. 











Morning specimen. 

Analysis 65—Night specimen. 
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‘The large proportion of earthy phosphate in these analyses is a very 
interesting fact. In the first, the earthy actually exceeds the alkaline 
phosphates; and in the second, it is nearly equal to it In healthy 
urine, the alkaline phosphate usually amounts to from ten to fifteen 
times as much as the earthy phosphate. The inorganic salts, generally, 
are in considerable excess. 

Excess ws distinguished from, mere Deposits of Earthy Phosphate — 
Excess of Earthy Phosphate, which hasbeen shown to be so uncommon, 
must be carefully distinguished from the mere deposit of a certain 
amount in an. insoluble form, The earthy phosphates very often form 
an insoluble deposit in the urine, ‘The characters of these salts will be 
described in part IV, It is important to observe, that the deposition 
‘of insoluble matter does not depend necessarily upon the excretion of 
@n excessive quantity, but usually arises in consequence of a change 
having occurred in some of the constituents, by which these salts are 
ordinarily retained in solution, A small quantity of deposit of earthy 
phosphates makes a great show in urine; and it is obvious that a very 
Jarge proportion might be held in solution and thus escape detection, 








= 


218 QUANTITATIVE ANALYSIS 


unless an analysis were made. In the case just cited, the greater part 
of the earthy phosphate was in sodution in the urine, 

At is common cnough to find a deposit of carthy phosphate in cases 
of dyspepsin and overwork, and this is often spoken of as if it was 
indicative of the destruction of much nervous matter. In many con- 
ditions the urine becomes neutral or slightly alkaline, and this causes 
the precipitation of the phosphate, As before remarked, the quantity 
of the earthy phosphates is not perceptibly affected by those circum. 
stances which influence the quantity of the alkaline phosphate; and, 
although in many cases an excess of earthy phosphate is of some 
importance, its existence depends upon morbid actions of a different 
nature to those which are supposed to give rise to excessive excretion 
‘of alkaline phosphates. A diet composed of much sugar caused dimi+ 
nution in the quantity of earthy phosphate in the urine (Backer), 


Of the principal Points to be ascertaincd from @ Quantitative 
Analysis of Urine im ixease—In clinical investigation, the principal 
points which it is important to ascertain with regard to the characters 
Of the urine are the following — 

Quantity passed in twenty-four hours, Specific gravity of specimens 
passed in the morning and evening. Reaction of specimens in the 
morning, before and about three hours after meals. Colour ; smell ; 
consistence. 

Presence or absence of a deposit. If present, its microscopical 
characters. See Part IV. 

Presence of any of the substances next to be described—albumen, 
colouring matter of bile, sugar, leucine, tyrosine, alkapton, &. 

Estimation of the quantity of constituents in 1,000 grains of the 
mixed urine of twenty-four hours. From these data, the quantities 
passed in twenty-fours are to be calculated. ‘These points are included 
in the following form which may be easily committed to memory. 


Quantity in ay hours 
Specific gravity of the arine passed acing 24 hours 
Reaction before and after meal... 
Colour, smell, consistence 
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Tn special diseases, it is very desirable to ascertain the quantity 
‘of one or two constituents removed in the twenty-four hours; and it 
is probable that very much valuable information with regard to the 
nature of many diseases might be obtained by a number of careful 
and exact analyses of this kind. It is not necessary to fill up the 
above scheme in every case. In some, it would be desirable to know 
the amount of urea and uric acid with precision ; in others, the amount 
of urea and sulphates. In diseases of the nervous system, the exact 
amount of alkaline phosphates passed in the twenty-four hours should 
be noted. 

Before the investigation is commenced, the observer should deter- 
mine exactly the points he wishes to ascertain, construct a table, and 
fill up the several columns daily from his analysis-book. Every analysis 
should be made in precisely the same way, and careful notes of the 
case should be recorded daily. If possible, analyses of the urine should 
be made after the patient is restored to health; so that the quantity of 
the various constitucnts eliminated from the body ina state of health, 
‘May be accurately compared with the amount removed during the 
disease. The patient should be weighed at intervals while under obser- 
vation, p. 128. 


PRESENCE OF SOLUBLE SUBSTANCES WHICH DO NOT EXIST IN HEALTHY 
URINE, 


T now pass on to the consideration of certain so/wAé substances which 
are never found in healthy urine. The presence of these is to be ascer- 
tained by the application of chemical tertr. In many cases, however, 
‘our first suspicion of the existence of one or more of the substances in 
question, is excited by the deposit or the colour of the urine, or by its 
peculiar smell or unusually high or low specific gravity. 

‘The matters referred to, being perfectly soluble in the Suid, cannot 
‘be detected by microscopical examination ; but, in some instances, we 
may infer their presence from the microscopical characters of certain 
bodies in the deposit. Thus, the detection of epithelial cells of a 
yellowish colour would lead us to test the urine for biliary colouring 
matter; if casts were found upon microscopical examination of the 
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deposit, we should test for a/temen : if the urine was pale and of high 
specific gravity, we should have a suspicion that it contained suger. In 
all cases, our conclusions must be verified by the application of appro- 
priate tests, which will be presently considered, Under this head will 
be included addumen, biliary constituents, sugar, leucine, tyrosine, and a 
few othcr substances very rarely met with in morbid tissues in a state of 
solution. ‘The clinical importance of the first three of these is so great, 
that they deserve thorough study. 


ALBUMEN. 


Of Atonmen in the Urine—The occurrence of albumen has been 
regarded as a most important symptom ever since Dr, Bright showed that 
albumen was present in the urine in cases of disease of the kidneys, and 
pointed ot the intimate connection between renal disease and dropsy. 
Albumen, it need scarcely be said, is absent from the urine of healthy 
persons, although now and then it may be detected for a short period of 
time in the urine of individuals who are not suffering from any serious 
or permanent derangement of the health. The presence of albumen 
must always be regarded by the physician as a point of serious import: 
ance, although at the same time, fer se, it cannot be taken as evidence 
of the existence of any organic lesion, unless it has been clearly detected 
from day to day for a certain time. Many of the causes which give rise 
to the escape of serum from the vessels in other parts of the body, 
independent of disease, will determine its transudation through the 
walls of the renal capillaries, and, as a matter of course, it will be found 
in the urine. 

To recognise with certainty the presence of a substance in the urine 
having so important a bearing upon the discovery and interpretation of 
certain grave morbid processes, is obviously a point of the utmost 
importance to the practitioner, In the examination of the urine of 
patients, the application of one or two simple tests cnables us to deter 
mine at once Jf this substance be present or absent, Occasionally, how~ 
ever, an instance occurs in which, without great care, an erroneous: 
conclusion is likely to be arrived at, although the proper tests have been 
applied to the urine. As this question is one of very great practical 
‘importance, and of much interest, I propose to consider it at somewhat 
greater length than is usual in works devoted to the clinical examination 
of urine. 

‘The reactions to which I shall refer are not imaginary, but have 
actually occurred to me. 1 have known instances in which albumen was 
stated to be aAsent when the urine contained a very large quantity ; and 
other specimens have fallen under my notice, which, although they 
really contained none, yielded a precipitate having many of the characters 
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of albumen. It will, therefore, be well to consider the facts in regular 
order, and first with regard to the ordinary tests. 

1. Nitric acia—Albumen is uswally precipitated from its solution upon 
the addition of a few drops of nitricacid. Helier recommended that the 
acid should be allowed to flow to the bottom of the tube containing the 
urine, In this manner, three strata are formed, the lowest stratum con- 
sisting of the pure acid, above which is the albumen, 
while the upper stratum consists of the fluid containing the albumen 


‘At must be remembered that two or three drops of nitric acid to 
about 2 drachm of albuminous urine in a test tube will produce a 
precipitate of albumen which will be disso/vad on agitation, while, on the 
other hand, about half as much strong nitric acid as there is of urine 
will redissolve the precipitate of albumen, unless the quantity present 
be excessive. Albumen precipitated by nitric acid is sofuide in wewk 
witric arid and in a considerable excess of urine, and it is also so/udle in 
strong mitric acid. It is therefore necessary, in employing the nitrie acid test, 
te add from ten to fifteen drops of the strong acid te about a drackm of the 
wrine suspected to contain albumen. 

2 Meat—Albumen is generally cougulated by the application of heat 
(140° to 167 Fahr.). If very dilute, a higher temperature is required. 
‘The best way of testing urine by heat is the following —An ordinary 
test-tube is about half filled with the urine, and is to be held between 
the finger and thumb by the lower part. Heat is applied to a point near 
the surface of the fluid ; the tube being shaken a little at the time, to 
prevent the glass from being cracked. The slightest precipitate cannot 
fail to be observed, as the fluid below remains perfectly unchanged. 
‘When urates are present, this plan is very useful, as we get three distinct 
stzata; the upper one more or less turbid or milky, consisting of 
evagulated albimen; the next clear, in consequence of the solution of the 
wrates at & temperature somewhat below that necessary for the coagula- 
tion of the albumen; and lastly, at the lower part of the tube, the 
unchanged deposit of urates, 

}: Effect of Meat on Alkaline Athuminous Urine.—Z/ the solution of 
albumen be alkaline, no precipitate will be produced by heat. We are, there- 
fore, generally directed to neutralise the alkali by an acid Before heat is 
afplial. If excess of acid (ten or fifteen drops of the strong acid to a 
drachm of urine) be added, the albumen is, of course, precipitated in the 
insoluble form, without the application of heat. 

‘Diserepancies.—Frequently specimens of urine are met with which 
exhibit one or more of the following peculiarities, tending to make us 
believe either that albumen is present when it is not, or to cause us to 
conclude that it is absent when the urine contains it. 

4 Upon the application of heat, the specimen may become turbid, 
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in consequence of the precipitate of phosphate. ‘The reaction of the 
urine in this case would generally be neutral or feebly alkaline ; but 
sometimes urine depositing phosphate on the application of heat is of 
a decidedly acid reaction, p, r62. 

2, Upon the addition of nitric acid, the specimen becomes turbid, 
in consequence of the decomposition of the urates held in solution in 
the urine, and the deposition of wri acid in a granular state. If the 
acidified urine be boiled, it usually becomes clear, with the develop- 
ment of a pinkish or brown colour, consequent upon the decomposition 
of the uric acid and certain colouring matters. 

3 Upon adding nitric acid to some specimens of urine of high spe~ 
cific gravity, an abundant precipitate of a crystalline character is 
produced. This consists of #étraze of uree and is easily recognised by 
jits crystalline character, It seldom appears immediately, and is hardly 
likely to be mistaken for albumen. Microscopical examination will at 
‘once determine the nature of the precipitate, “Illustrations of Urine,” 
pl HE, fig. 1. 

4. After adding a drop or two of nitric acid to urine suspected to 
contain albumen, in order to render it distinctly acid, no. precipitate is 
produced upon boiling, although a large quantity of albumen may be 
present, This is constantly observed in all specimens of albuminons urine, 
and shows the importance of never boiling urine, suspected to contain 
albumen, in a tube which may contain, by accident, a drop or two of nitric 
acid, 

5. Cubebs, copaiba, and some other resinous substances, taken 
internally, are said to give rise to precipitates in the urine which are 
Mable to be mistaken for albumen, 

We have, then, to consider— 

2. Cases in which precipitate is produced in urine” containing 
‘no albumen, 

2, Cases in which no precipitate is produced, although the urine 
contains albumen, 

1, A Precipitate Produced in Urine containing no Albumen, 

Phosphate resembling Athumen.—The precipitate of phosphates is 
very readily distinguished from albumen by its solubility in a little acid. 
Upon the addition of a few drops of nitric acid, the turbidity produced 
by heat instantly disappears, and the solution becomes perfectly 
clear, 

Urie Act@ resembling Atumen.—When a precipitate of uric acid in 
a minute state of division is caused in consequence of the decom- 
position of the urates by nitric acid, its nature may be ascertained by 
allowing the mixture to stand for some time, for the minute granules 
will gradually increase in size, and at length become crystals, the nature of 
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which is at once recognised upon microscopical examination. In some 
cases, the crystals may be seen to form under the microscope. ‘This 
precipitation of uric acid on adding nitric acid often leads to mistakes, 
and albumen is stated to be present in urine which really does not con- 
tain a trace, Several cases of this precipitate have occurred to myself, 
and I have heard of many others in the practice of friends It has 
happened in the wards of our hospital, that a precipitate produced by 
nitric acid, has led the clinical clerk to state that albumen was present 
in the utine, when, upon being submitted to examination subsequently 
before the class, no precipitate could be obtained. The fallacy was ex- 
plained as above. 

Dr. G. O. Rees has met with urine affording this precipitate of 
uric acid on the addition of nitric acid, in cases of typhoid fever. 
‘Most of the instances which I have observed occurred in cases of liver 
affection. T extract two or three as examples. 

Specimens of Urine yielding a Precipitate resembling Albumen but com: 


A specimen of urine exhibiting the same peculianty contained 
excess of urea. Upon the addition of half its bulk of nitric acid, the 
mixture became nearly solid, from the formation of crystals of nitrate 
of urea, The deposit in this instance consisted partly of urate of soda. 

Another example, of which I have kept notes, occurred in a man, 
aged 49, suffering from rheumatic fever. The urine was acid, specific 
1,027, and contained much urate of soda. The practitioner 
first saw the case boiled a portion of the urine, It remained 
clear; and he sxid, therefore, that it contained no albumen. A 
physician afterwards tested a portion of the same urine with nitric 
acid; and, finding that an abundant precipitate was produced, 
affirmed that much albumen was present. ‘The deposit produced by 
nitric acid was found, by subsequent examination, to be dissolved by 
Theat; and, when a portion was examined in the microscope, its true 
rrature was decided by the presence of nomerous uric acid crystals, 

I could refer to many other examples in which the same facts were 
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2, No Praipitate produced in Urine containing Albumen. 
‘Albumen not wagwlated by heat twhen a Httle nitric acid is present— 
“Upon the careful addition of a drop of nitric acid, the precipitate at 
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first formed when the acid comes in contact with the urine, slowly dise 
solves as it descends towards the bottom. Upon boiling this acidifiar 
solution, no precipitation of albumen will take plac. Upon the further 
addition, however, of nitric acid, the albumen is precipitated. 

‘This reaction has often led to mistakes, Not unfrequently albu- 
‘minous urine has been poured into a test-tube which contained a trace 
of the nitric acid remaining from some previous experiment ; and, upon 
boiling the mixture under these circumstances, no precipitate of albumen. 
has occurred. In some cases, two or three drops of acid are added, 
necortding to the directions often given for the very purpose of acidify- 
ng the urine previous to boiling i This fact must not be forgotten — 
that if a few drops of a dilute solution of nitric acid de addad to a portion 
of aliuminous urine in a testtube, and the mixture boiled, no precipitate 
will be produced, Yn fact, the addition of a little dilute nitric acid will 
Prevent the coagulation of albumen by heat. 

Explanation of this Reaction—Dr. Bence Jones was, I believe, the 
first to offer an explanation of this fact in a communication to the 
editor of the Medical Gazette" (vol. XXVII, p, 289), Dr, Jones thinks 
that the solution of the albumen is owing to the formation of a nitrate 
of albumen which is soluble in a weak solution of nitric acid, even 
although boiling, but insoluble in a mixture of acid of moderate strength. 
Dr. Bence Jones has also shown that albumen is not always precipitated 
from very acid urine upon the application of heat. 

From observations I have made, however, I have been led to con- 
clude that the above result depends rather upon the decomposition of 
the phosphates by the nitric acid, and the consequent development of 
free phosphoric acid in which acid albumen is freely soluble. This view 
‘was confirmed by some experiments which I made some time since on 
the subject, and which have been many times repeated, A weak solu- 
tion of albumen was treated with a few drops of chloride of calcium, 
and afterwards with a little ammonia, After having stood for 
four hours, it was filtered. In this manner, any soluble phosphates 
present were removed. The solution was then tested as follows :— 

1. Albumen was precipitated by the application of heat, or by the 
addition of nitric acid, as usually occurs. 

2. A very small quantity of dilute nitric acid did not prevent the 
coagulation of the albumen by heat. 

3. After the addition of a few drops af phosphoric acid, the fluid 
no longer coagulated upon being boiled. 

Some of the same solution as the above, which had not been treated 
with chloride of calcium and ammonia, afforded the same results upon 
the application of the tests as other albuminous solutions, A few drops 
of a weak solution of nitric acid, or alittle phosphoric acid, prevented 
the precipitation of the albumen by heat. The addition of phosphoric 
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however, excess of nitric acid is added, its action predominates over 
that of the phosphoric acid, and the albumen is precipitated. 

Other Tests for Atbumen.—Albumen is precipitated from its solu- 
tions by alcohol, alum, and many metallic salts, as those of lead, 
mercury, copper, and silver, The presence of grape sugar prevents 
albumen from being precipitated by sulphate of copper and liquor 
potasse, The mixture forms a dark bluc solution. In its turn the 
albumen prevents the reduction of the oxide to the state of suboxide 
when the mixture is boiled (se Test for Sugar). Bichloride of mercury 
is employed as a test, and ferrocyanide of potassium precipitates a 
solution of albumen to which awtic acid has ben added. "These salts 
will, however, produce precipitates in solutions of other substances 
allied to albumen. 

On Estimating the Quantity of Albumen in Urine,—The quantity 
of albumen varies much in different cases, sometimes amounting to a 
mere trace ; while, in other instances, a proportion not much inferior to 
that present in serum has been met with, In one case as much as 
S45 grains were excreted in 24 hours (Parkes). In order to estimate 
the quantity of albumen, it is only necessary to add a little acetic acid, 
by which any combination of albumen with alkali is decomposed, and 
heat the urine in a water-bath to a temperature of 194°, or until it 
boila Or the fluid containing albumen may be allowed to drop into 
boiling water acidulated with acetic acid. ‘The precipitate is to be 
collected on a weighed filter, well washed, dried, and weighed. The 
albumen always contains a small quantity of earthy salts, which are 
obtained by incineration. ‘The residue must be deducted from the 
weight of the dried precipitate, 

Albuminows Trine, from a paticnt with acute inflammation of the 
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‘The deposit contained numerous granular casts, but no fatcells 
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‘were present; specific gravity, 1,015; acid. The albumen coagulated 
by heat and nitric acid. 

On removing Albumen from Urine and other Organic Pintas—It {5 
‘necessary in some cases to remove albumen from a solution before 
applying tests for the detection of other substances. There are several 
ways of separating albumen. By boiling the fluid, albumen is coagu- 
lated, but in many instances, and especially when the solution is 
slightly alkaline or neutral, a small quantity of albumen, free or in 
combination, may still remain in solution. A little acctic acid may be 
added before the application of heat. When the precipitated matters 
have been separated by filtration, the acid may be exactly neutralised. 
Albumen is precipitated by alcohol, but extractive matters allied to 
albumen may still remain in solution after the addition of this 
reagent. Acetate of lead, bichloride of mercury, and some other 
metallic salts may be employed for the purpose of removing albumen 
from an organic fluid, but in many investigations the excess of salt has 
‘to be removed before testing for other organic matters, and these last 
may themselves be changed or destroyed by the chemical operations 
necessary for the purpose. If an albuminous solution be heated with « 
few crystals of sulphate of soda, the albumen and allied substances may 
be completely removed without injury to other organic matters dis- 
solved, and without interfering with the application of other tests. 
When we wish to test an albuminous solution for sugar this is the most 
satisfactory process, and being very simple and of easy application it is 
now generally adopted. 

Pecutiar Forms of Albumen. —Scherer describes a variety of albumen 
which is only imperfectly coagulated by heat, It is perhaps more 
probable that many of the peculiar reactions met with from time to 
time, depend upon the presence of other substances dissolved with the 
albumen, than upon any peculiar properties of the albumen itself, or 
the existence of a variety of this substance. The reaction of different 
solutions of albumen is a subject well worthy of minute investigation. 

Tt has been stated that a modified kind of albumen is present in 
healthy urine, but it need scarcely be said this substance is 
neither by heat nor by nitric acid, and it is therefore doubtful if ix 
ought to be regarded as a form of albumen. 

New Substance allied to Albumen.—)r. Bence Jones obtained a new 
substance allied to albumen from the urine of # patient (under the care of 
Sir Thomas Watson and Dr, MacIntyre) suffering from mollities ossium. 
The urine was slightly acid ; specific gravity, 1,034"2, “Phil. Trans.” for 
1848, p. 55. The deposit consisted of phosphate of lime, oxalate of 
Time, and tube casts. Phosphates were precipitated by heat; but the 
urine was cleared by adding a drop of acid. No precipitate was pro- 
duced by nitric acid; but, after being heated and left to cool, the urine 
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‘became solid. The solid material was redissolved by heat, and pre- 
cipitated again when the mixture became cool Os some days, the 
urine coagulated by boiling ; on others, prolonged boiling produced no 
change. A specimen, which did not coagulate by boiling, was care- 
fally examined. It was acid ; specific gravity, 1,039'6. It contained 
‘tauch urate of ammonia, phosphate of lime, and oxalate of lime. ‘The 
urine contained — 
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‘The new substance was precipitated from the urine by alcohol, well 
washed, and ultimate analyses were made. It contained t’og per cent. 
of sulphur, and 20 per cent, of phosphorus. This substance is the 
Agdrated deutoxide of albumen. Yt was soluble in boiling water, and 
the precipitate produced by nitric acid was redissolved by heat, and 
formed again as the mixture cooled. A similar substance occurs in 
‘small quantity in pus, and in the secretion from the vesicule seminales. 
‘The urine contained 66-97 parts per 1,000 of this substance—an amount 
equal to the quantity of albumen in the blood. The patient was pass- 
ing about thirty-five ounces of urine daily, which would contain upwards 
‘of 1,000 grains, or more than two ounces of this new material. 

Dr, Leared sends me the following note on a case of albuminoid 
precipitate in the urine, which is of interest. 

“A gentleman, of slight make, 27 years of age, who had retumed 
from the East Indies on sick leave, consulted me on account of the fol- 
lowing symptoms. A sinking sensation before meals, and at times a 
ravenous appetite; but he had no proper dyspeptic symptoms A soft 
murmur was found to have replaced the first sound of the heart. He 
never had rheumatism. 

“The urina cibi was found to be faintly acid ; spec, grav. 1,035. It 
contained opaque casts of tubes, and oxalate of lime crystals, 

“On the cautious addition of nitric acid, it became perfectly white 
amd opaque, like chylous urine, but cleared as perfectly by a further 
addition, or on being sufficiently heated. It behaved in the same way 
when acted upon by hydrochloric, phosphoric, or acetic acid ; but, when 
‘a precipitate was caused by bichlonide of mercury, it was not redissolved 
‘by excess of the bichloride, nor by heat." 
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‘Dr, Leared remarks that “it is plain that the precipitate was not albu- 
men, although allied to it. As the patient was born in the West Indies, 
its alliance with the deposit which occurs in chylous urine also suggested 
itself, but the distinction was here again sufficiently marked. Albumi- 


of albumen. They possess great interest in their bearing on nutrition 
and other questions, and for this reason it seemed to me worth placing 
the present case on record.” 

Hibrine in the Urine—Mr. A. W. Stocks, of Salford, relates a curious 
case of spontaneous coagyiation of the urine (“ Med. Times and Gaz," 
Jan. 21, 1865), The patient was suffering from eczema, accompanied 
with falling off of the hair. The mucous membrane of the mouth was 
ted and tender, and the canjunctivee were inflamed. There was frequent 
‘micturition, with some pain over the kidneys and about the anus. 
Masses of firm fibrine were removed from the urethra three or four 
times a-day for a week. ‘The urine was highly albuminous, and coagu- 
lated spontaneously into “yellow transparent masses, like half melted 
calf’s foot jelly, floating in the fluid part of the urine—about half the 
urine being solid and half liquid." The masses exhibited wavy lines 
under the microscope, entangling cpithclium, pus, and blood corpuscles. 

Of the Importance of Albumen in the Urine In a Clinienl Polat of 
View—The presence of albumen in the urine may be due to—rt, tem- 
porary or permanent changes in the secreting structure of the kidney 
itself; 2, to pressure of a tumour upon the vena cava, or renal veins; 3, 
to temporary turgescence of the renal capillaries, consequent upon inter- 
nal inflammations, fevers, &e. ; 4, to affections of the mucous membrane 
of the urethra, bladder, ureter, or pelvis of the kidney ; or, 5, to altera- 
tions in the characters of the blood. 

1, Albumen in the Urine due to Changes in the Kiduey.—In the 
majority of cases in which the urine contains a very large quantity of 
albumen, and especially if the urine be of specific gravity of 1,020, or 
higher, and of a dark brown or smoky hue, caused by the action of the 
acid of the urine upon the colouring matter of the blood,—the inference 
will be that the case is an acute one, and that this large quantity of 
albumen has not been passing away from the kidney for any length of 
time. In very many of these cases, blood and numerous casts of the 
uriniferous tubes (part I'V) are present. Whenever blood escapes from 
any part of the kidney or mucous tract, albumen will, of course, be 
detected in the urine, for serum will certainly pass through fissures which 
permit the passage of red blood corpuscles, But, in some instances 
there ig a dark brown colouring matter, resembling blood if examined 
with the unaided eye only, but consisting of granular matter, probably 
resulting from the disintegration of blood corpuscles, Swe p, tog. In 


OF ALBUMEN. 229 


these cases also albumen is usually present, and it is of course found if 
the blood colouring matter escapes into the urine in a state of solution. 

Tn chronic fatty degeneration of the kidney, there is often also avery 
large quantity of albumen, but the urine is pale and of low specific 
gravity. ‘The history of the case, the appearance of the patient, the 
symptoms present, and the microscopical characters of the deposit 
{Part IV), render it almost impossible to mistake a case of chronic fatty 
degeneration for one of acute inflammation of the kidney, caused by 
cold, or following scarlet or other eruptive fever. Sw Illustrations of 
Urinary Deposits, Part IV, and Disexses of the Kidney, Part I. 

In cases of fatty and contracting kidney, the quantity of albumen is 
often considerable, bat the specific gravity of the urine is 1,020, or 
higher. ‘The characters of the deposit, and the history of the case, will 
usually enable us to distinguish this disease from fatty kidney, and from 
‘simple contracted kidney. 

‘Af the quantity of albumen be small, amounting merely to milkiness 
‘or opalescence when heat is applied, or nitric acid added to the urine, 
and especially, if the urine be pale and of specific gravity 1012 or 
lower, we should suspect that the lesion giving rise to the escape of 
the albumen was chronic, and due to contracted, wasted, or cirthosed 
kidney, po 52. 

In the majority of cases, in which the presence of albumen in the 
urine is duc to structural changes in the kidney, the vessels of the 
‘Malpighian tuft doubtless form the procise seat of the escape of albumen; 
but there are reasons for believing that serum sometimes passes from 
the capillaries surrounding the convoluted portion of the uriniferous 
tubes, and in some instances from those in contact with the straight 
portion (“ Archives of Medicine,” vol. I, p. 300). See also p. 37 of 
this work. 

In most cases of renal disease in which albumen occurs in the urine, 
easts of the uriniferous tubes are also found ; for with the serum a 
certain quantity of coagulable material transudes from the blood or is 
formed in the tube itself ‘This becoming solid, takes a mould of the 
tube, and any loose bodies, as particles of epithelium, &c., which may 
happen to be in the tube at the time, arc entangled in its meshes. The 
casts often afford evidence of the exact nature of the morbid changes in 

the kidney, but this question will be considered in Part TV. 

Clinical Remarks.—As a general rule, if the proportion of the urea to 
the other constituents of the solid matter is large, we should form 2 
‘more favourable opinion than if the percentage of urea in the solid matter 
were very much less thanin health. In the latter case a great part of the 
renal structure would probably be involved; but, in the former, there 
would be reason to think the disease had only affected a certain number 
‘ofthe secreting mbules. ‘There are, however, many exceptions to these 
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general statements, In short, we must not permit ourselves to form at 
opinion upon the characters of the urine only, but must consider 
‘all the facts in connection with each individual patient. Patients have 
passed’ small quantities of albumen in the urine for many months, 
and yetit has entirely disappeared. In other cases, the progress of 
the disease ix exceedingly slow. I have known a man pass urine of 
the character above mentioned for upwards of twelve years; and T 
believe that in some cases this goes on for twenty years, or even longer, 
and the patient at last dies of some other malady. If organic disease of 
‘one organ of the body progresses so very gradually that ample time 
is allowed for alteration in the activity of other functions to take place, 
the duration of life may not be affected, and if the patient lives under 
favourable circumstances, he may long outlive persons who were in 
good health some years after he became the subject of fatal organic 
disease. It must, however, always be bore in mind, that such persons: 
are more likely to suffer from exhausting influences, cold, fatigue, &c., 
than others in whom the kidneys are healthy, and therefore they showld 
always place themselves under medical supervision. 

2. Albumen in the Urine due to Pressure on the Veins—In cases in 
which the albumen in the urine depends upon pressure upon the veins, the 
quantity may vary very much at different times, Wherever any physical 
‘impediment to the return of blood in the emulgent veins or inferior cava 
‘exists, and in some cases of obstructed portal circulation, as in cirrhosis 
of the liver, traces of albumen may be detected in the urine. No casts: 
or at most only « few transparent mucus casts, are to be found in the 
deposit, and for the detection of albumen we must rely on chemical 
tests. In some instances, the tumour may be distinctly felt, and then 
the nature of the case is at once demonstrated, but when it is situated 
in the posterior mediastinum or behind the liver, the diagnosis is often 
extremely difficult. A number of other circumstances which cannot be 
referred to here, must of course be carefully considered by the prac 
titioner before 2 conclusion can be arrived at 

‘The pressure of the gravid uteres occasions albuminous urine in 
some cases of pregnancy, but the presence of albumen cannot always be 
referred to this cause, for it is sometimes found at an early period of 
Pregnancy, when the uterus is too small to exert sufficient pressure. 
De. Tyler Smith considers that in some cases in which there is no 
organic disease, it is to be accounted for by an influence exerted upon 
the nerves, Out of 112 specimens of urine from pregnant women, 
Dr. H. Van Arsdale and Dr. Elliott only found albumen present in twa 
instances (“New York Journal of Medicine,” 1856.) 

3. Albumen in the Urine due to temsporary turgescence of the Rewet 
Capillaries, resulting from Internal Inflammations, Fevers, Goe—Albumen 
may be detected in the urine in many cases of pneumonia, pleurisy, and 
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Pericarditis, especially when the inflammation is extensive. It is almost 
constantly found in the urine passed by patients suffering from cholera, 
when the suppression, which asually continues while the stage of collapse 
lasts, ceases and urine is again secreted. 1 have often found it in the 
urine in bad cases of acute rheumatism, and especially when there was 
pericarditis, with pneumonia and pleurisy. In continued fever, it is not 
unusually discovered in the urine. In puerperal fever it is often met 
with, and, as is well known, it is almost constantly present in cases 
of puerperal convulsions. Indeed, Dr. Lever failed to detect it in 
but one case out of fifty. 

4. Albumen in the Urine due to changes im the mucous membrane of the 
traces of albumen. In inflammation of the mucous membrane of the 
kidney (pyelitis), of the bladder, orurethra, traces of albumen are com- 
monly found; and when the proportion of pus is considerable, a very 
distinct precipitate is produced when the ordinary tests for albumen are 
applied. In urine in which spermatozoa are present, traces of albumen 
aire oceasionally found; and where the seminal tubules secrete much 
mucus, and long transparent casts are formed in them (Part FV), thissub- 
stance is usually detected. Great irritation and inflammation of the 
seminal tubes give rise to the escape of scrum from the blood, as 
‘occurs when other organs are the seat of the same pathological changes. 

§. Albumen in the Urine due to alterations in the character of the 
Bleed.—In some of the cases mentioned in the preceding sections, the 
escape of the albumen from the blood is no doubt due as much to 
alterations in the composition of that fluid 2s to the causes referred to. 
Albumen may appear in the urine, and be detected for a considerable 
Period of time (two years or more) without the existence of renal disease. 
Itkk well known that the state of blood following exhausting haemor- 
rhages, which gives rise to a:dema and various kinds of dropsy, also 
‘ecasions, in many cases, the escape of serum from the renal vessels, 
After continued fevers, as well as intermittents, after extensive inflamma- 
tions of important organs, after fever, diptheria, and all exhausting 
diseases, the blood serum may become so much modified that it very 
readily permeates the vascular walls. Not unfrequently much blood 
extractive matter éscapes in the urine os well as albumen, Little is 
known concerning the exact changes which take place in the characters 
‘of the serum in these cases, but the mere accumulation of water and 
chloride of sodium in the blood, which invariably occurs when the action 
Of the kidneys is impeded, is in itself sufficient to account for the fact, 
although no doubt many more important alterations are induced. It 
has been shown that if albumen be injected into veins, albumen passes 
‘off in the urine, but it is doubtful if the albumen here acts differently 
from many other bodies. Certain serious lesions of the nervous system 
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sometimes cause temporary albuminuria indirectly, by influencing the 

‘Trestment.—The treatment of cases of acute and chronic renal 
disease has been already considered, p, 80. It is unnecessary to refer 
here to the treatment of cases in which the albuminous urine is due to 
congestion depending upon the pressure of internal tumours, or the 
gravid uterus, or to those in which it depends upon the existence of 
pneumonia, cholera, puerperal fever, &c. 

‘The influence of iron upon the general health, and indirectly upon 
the reabsorption of serum, is very remarkable, In one patient (W. S, 
vol. IH, p. 7), each leg measured eigiteen inches in circumference and 
the effusion seemed to be increasing. Soon after he was put upon iron 
the appetite improved, the blood became more healthy, and the effused 
serum began to disappear. Ina month after the treatment had been 
commenced, the circumference of the legs had diminished to thirteew 
inches, and in this short time several pints of serum must have been 
removed from the areolar tissue of the body generally. The quantity 
of urine increased from about twenty to filly ounces in the twenty-four 
hours. 

After exhausting hemorrhages, in lgw conditions of the system, 
after low fevers, every effort must be made to improve the general 
health, and iron is especially valuable in these cases. I need scarcely 
say there is no indication for the use of remedies specially influencing 
the kidney. The improvement consequent upon the use of remedies 
which are known to affect the general state of the blood is often very 
remarkable, even when there is long standing disease. 

‘There are some other cases of albuminuria which have not been « 
alluded to, as for example, cases of chylous urine, and cases of tem-* 
porary congestion of the kidney, but these will be discussed in the 
proper place, Sw Part IV, 


BILE, 


When much bile is present in urine, it gives to the secretion a very 
dark yellow colour, which is even more distinct when thin layers are 
placed upon a perfectly white surface, as on a plate, than where a con 
siderable bulk of urine is examined. This arises from the presence of 
the colouring matter, which has received the name of diliverdin. Tr 
may be completely removed from any solution containing bile by causing 
it to filter through a layer of charcoal. ‘Ihe presence of bile in urine 
is commonly observed in cases of jaundice. From some cause or other, 
as from pressure upon, or obstruction of, the common duct, bile, after it 
has been secreted, is partly or entirely prevented from escaping into the 
intestine: The gall-bladder and large and small ducts soon become 
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distended by the accumulation of the secreted bile, which, finding 20 
pie: Cad A rerrlecep leet Aceon an 
are 80 freely distributed to the gail-bladder and all the large and small 
gall-dacts, The constituents ina state more or less altered, pass into the 
blood, and are partly deposited in the tissues and partly carried off in 
the urine. That scarcely any bile passes into the intestine in many 
cases of jaundice, is proved by the pale colour, offensive odour, and 
clay-like consistence of the fieces. 

‘Several tests have been proposed for the detection of bile in urine. 
‘The efficacy of some of these tests depends upon a change being prox 
duced in the colouring matter; others produce changes in the resinous 
acids of the bile. 

Por Detecting the Colouring Matter of the wite—The Vilric Acid 
Test—This may be applied in, two ways: (a) A few drops of the 
biliary urine are to be poured upon a white plate, and a drop of nitric 
acid allowed to fall upon it As the acid gradually mixes with the 
sarrounding @uid, a play of colours, commencing in green, passing 
through various shades, and terminating in red, will be observed. 

(6) A portion of the urine is to be placed in a test-tube, and treated 
a8 before. If much bile be present, a bluish-green colour at first 
appears. ‘This is succeeded by various shades, until the play of colours 
terminates in red. 

Heller's Test consists in adding to the suspected urine a few drops 
‘of a solution of albumen, and, after agitation, a little nitric acid. If 
the colouring matter of bile is present, the floccali of albumen which 
are precipitated will possess a dull green or bluish colour. 

Not unfrequently, the albuminous floccali, when thrown down by 
nitric acid in urine destitute of bile, are more or less coloured in con- 
sequence of the action of the nitric acid on the colouring matter of the 
urine (uroxanthine). The colour is sometimes reddish, sometimes 
Diuish. This change is not unfrequently observed in albuminous urine ; 
and Dr. Basham considers it a condition of very unfavourable signifi- 
cance, and states thar he has met with it most frequently in the acute 
forms of renal disease (“On Dropsy connected with Disease of the 
Kidneys," p. 48), ‘This reaction must not be mistaken for that depen- 
dent upon biliary colouring matter, 

Colour of Phosphater.—After exposing urine to the air fora day or 
two, crystals of triple phosphate are formexl, as is well known. If bile 
‘pigment be present, these crystals have a yellow tinge, Hassall (“The 
Urine,” p. 27). 

Adttate of Lead-—Tn urine containing bile, the precipitate produced 
by the addition of acetate of lead has a yellowish colour. 

ividence of Bile obtained by Microscopical Examination of the Deposit, 
—If the urine contain any epithelial cells from the kidney, as is usually 
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the case, microscopical examination of the deposit will at once show the 
presence of bile, as the cells have a bright yellow tinge. ‘The existence 
of this tinge proves conclusively the presence of bile colouring matter; 
‘but its absence cannot be regarded as satisfactory proof of the urine 
being free from bile, In cases of kidney disease, when bile is present in 
the urine, the casts, as well as the cells they contain, when examined in 
the microscope, are seen to have a deep yellow tinge. Cells of vaginal 
and bladder epithelium even, are often intensely coloured in cases of 
jaundice. In one case of jaundice, associated with wasting of the liver, 
1 found a vast number of dumb-bells of oxalate of lime in the urine. 
‘These dumb-bells were coloured of an intense yellow colour, but the 
octahedral crystals, which were also present in considerable number, were 
colourless, 

‘The five tests just described enable us to detect only the colouring 
matter of the bile. 

Far Detecting the Bilary Acids.—Fetenkofer’s Tést—If albumen be 
present, this must first be coagulated, and separated by filtration. About 
a drachm of the urine is to be treated with about two thirds of its bulk of 
strong sulphuric acid, which is free from sulphurous acid, the acid bemg 
added drop by drop, to prevent the temperature rising much above 100°; 
a piece of sugar, about the size of a lange pin’s head, or a drop ortwo of 
syrup may now be added to the mixture, and in the course of a minute 
or two a violet tinge will occur if bile be present, This test is not per- 
fectly satisfactory, since it is very casy to obtain a reddish colour by the 
action of the acid upon the sugar if albumen and no bile is present; 
moreover, oil of turpentine, oil of lemons, and of cloves, with othér sub- 
stances, yicld similar results In all these cases, however, the colour is 
not bright like that produced by the acids of the bile. ‘The action of the 
sulphuric acid upon the sugar alone produces a brownish red, but this 
cannot be mistaken, as the colour is very different from that developed 
by the biliary acids. I recommend everyone to become familiar with 
these colours, by going through the experiments for himself by daylight 
with a diluted solution of bile. 

‘Hopye's Method fur Testing for Bile-—The method of applying Pet- 
tenkofer’s test has been modified by Dr, Felix Hoppe, whose plan answers 
exceedingly well, and is so delicate that the smallest quantity of biliary 
acid can be detected with the greatest certainty, The urine suspected 
to contain bile is to be treated with excess of milk of lime, and boiled 
for half an hour. ‘The clear fluid obtained by filtration is evapo- 
rated nearly to dryness, and then decomposed with excess of strong 
hydrochloric acid, The mixture is to be kept boiling for half an hour, 
and the acid is to be renewed from time to time, to prevent the spurting 
which would occur if the mixture became too concentrated. When com- 
pletely cold, the mixture is to be diluted with from six to eight times its 
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‘volume of water. The turbid solution is to be thrown on a filter, and 
the resinous mass washed. until the water runs through quite colourless. 
‘The insoluble mass is next to be dissolved in. spirit containing 90 pet 
cent, of real alcohol, decolourised with animal charcoal, again filtered, 
and evaporated to dryness over a waterbath. The yellowish resinous 
residue is pure cAolidic acid. By warming it, it emits a peculiar musk- 
like odour. It is to be dissolved in a little caustic soda and warm water, 
a little sugar added, and three drops of concentrated sulphuric acid are 
allowed to fall slowly into the mixture, The resinous acid is at first 
precipitated ; but afterwards, the flakes adhering to the glass are slowly 
dissolved by the addition of more sulphuric acid, and a perfectly clear 
fluid, of  beautifiel dark violet colour, is produced. (Virchow’s “Archiv,” 
vol. XIII; “Archives of Medicine,” vol. I, p. 346; Abstract of Kilhne's 
Paper on “Icterus," by Da G. Soot) 

On the Clinical Importance of Bile in the Urine —The considera~ 
tion of this question necessitates brief reference to the subject of 
Jaundice, upon the causes of which condition there {s great difference 
‘of opinion. Indeed, observers are not even agreed as to the mere 
structure of the organ principally concerned. Henle confirms the view 
of Dr. Handfield Jones, who maintains that the liver-cells are situated 
outside the ducts, and are concerned rather with the formation of 
amyloid matter or sugar, than with the production of bile. More 
recently, numerous anatomists in Germany have tried to prove that 
‘minute ducts or biliary capillaries ramify around each individual liver- 
cell. ‘This view results from examining very incomplete injections of 
the duct in the livers of rodents, and is contradicted by many general 
facts which have been indisputably demonstrated both in the vertebrate 
and invertebrate liver, Frerichs, in his work on Diseases of the Liver, 
does not even discuss the structure of the healthy organ, but seems to 
consider that the liver-cells lie between the capillaries in connective 
tissue, and have no definite relation with the ducts. In his numerous 
drawings he has ignored the existence of the ducts He has de- 
scribex! and figured in cirrhosis as “bindegewebe™ (connective tissue), 
cell-containing tubes to be scen as distinctly in properly prepared speci- 
mens, a8 any uriniferous tubes, and he has omitted to represent the 
relation of the liver cells to the ducts in one singleinstance. Until these 
simple questions of elementary anatomy be decided, it is impossible 
that we can argue conceming the nature of the changes occurring in the 
liver in disease. Professor Frerichs’ injections have been made with 
‘opaque injection, a mode of preparation which renders the demonstra~ 
tion of the healthy structure of any organ or the changes which have 
eee sestaaty bona 

possess many specimens of the liver injected with transparent fluid 
“rypereoly 1), which prove most conclusively, that the liver-cells 
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lie in tubes continuous with the ducts. ‘This view has been received by” 
‘many experienced observers. The bile formed by the cells passes 
directly into the ducts, and is carried away by the larger ducts. In 
jaundice there are impediments to its escape from the large ducts out~ 
side the liver, or from smaller ducts within the organ. In either case the 
bile accumulates, the ducts become stretched, a certain quantity passes: 
through their coats, and is taken up by the blood vessels, or what is 
‘more probable, is absorbed by the numerous lymphatic vessels, ramify- 
ing in the portal canals, and in the transverse fissure of the liver, 

It is, however, held by Dr, Budd, that Jaundice may result—r. From 
obstruction to the eseape of bile after it has been formed, and, 2. From 
what is termed suppressed secretion, in which case it is supposed that the 
substances, which should be separated from the blood and converted 
into bile, remain in the blood. Frerichs has brought forward argu- 
ments opposed to this view, but it has recently received support from 
the observations of Dr, Harley, who observes that certain constituents 
(biliverdin, cholesterine) of the bile, are to be detected in the blood, 
and are only separated and not formed by the liver, while there are 
other constituents (glycocholic and taurocholic acids) which are actually 
produced in the liver. From this he argues, that where the colouring 
matter alone is found in the urine, the case is one of jaundice from 
suppression, while, if the biliary acids are present, it is clear these sub- 
stances which are formed by the liver, must have been reabsorbed into 
the blood, and excreted im the urine. ‘The case is said therefore to 
arise from obstruction. 

It must, however, be home in mind that the proportion of Liliverdin 
and cholesterine in bile is very small, and that although biliverdin can 
be formed from the colouring matter of the red blood corpuscles, and 
might tinge the tissues and the urine, no one has shown that it is ever 
produced in sufficient quantity to give rise to the intense genentl stain~ 
ing often seen in jaundice. There are facts also which favour the 
view that colouring matters as well as the resinous acids are actually 
formed in the liver. In many cases the coloured material may be seen 
in the liver-cell itself, Moreover, it is difficult to conceive, that a large 
and important organ like the liver, can cease to perform its functions 
for three weeks or a month, without giving rige to the most serious con- 
stitutional symptoms, and without itself suffering most serious altera- 
tions in structure. Nor have those who support the suppression theory 
attempted to explain what becomes of the large quantity of material, 
which would, under other circumstances, have undergone conversion 
into biliary acids. On the other hand, in certain cases of cirrhosis, 
where there is a most positive and gradual wasting of the secreting 
structure of the liver, there is no jaundice. How is it that the bili- 
verdin, formed in the blood, does not tinge the tissucs in these cases? 
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Nor are we justified in placing the same reliance upon Pettenkofer's 
test when applied to the urine, as some observers are inclined todo. 
Ought we to feel satisfied that in those cases in which we fail to obtain 
indications of the resinous acids, that they are really absent. Kahne 
has detected the presence of bile acids in many specimens of icteric 
urine, by following Dr. Felix Hoppe's method, p. 234. Although all 
recent observers, who have studied this subject, agree that the detection 
oc et dag tee erica  abd iaa tera 

Dr. Harley seems to consider it a very simple matter, and places im- 
Bllgblstadce upon Pettenkofer's test, applied in the ordinary way, in 
distinguishing a case of jaundice from obstruction from one depending 
upon suppression. For full information upon this subject the reader 
i xeferreil to van’ abstract \of Kithae’s' cheervations by, Dz. Scott, 
Archives,” vol. I, p. 342. 

‘Itseems to me that the view that in certain cases of jaundice there is 
suppression of the action of the liver,—that the liver does not produce 
bile, and that no biliary acids are formed, is opposed to very many 
facts, and I have been led to the conclusion that in all cases of jaundice 
the bile has been formed by the liver cells, and has been reabsorbed after 
its formation, and perhaps much of it again excreted in an altered form 
‘by the intestines, by the kidneys, and other organs. It is easy to conceive 
‘that the relative proportion of the biliary. acids and colouring matters pro- 
duced, may be very different in different cases—that the quantity of the 
acids formed, may vary greatly—that their composition may be affected, 
taurocholic acid being produced instead of glycocholic acid (Kithne) 
—that the quantity of blood corpuscles disintegrated by the presence of 
bile compounds in the blood varies—and that other chemical derange- 
ments may be caused although the action of the liver celts is not sus- 
pended even for a very short time, 

On the Treatment of Cases of Jaundiee.—The cases of jaundice, which 
‘eceur so commonly during the summer months, are not connected with 
organic disease, and require but very simple treatment. ‘The jaundice 
usually Jasts for a period varying from a fortnight to five or six weeks, 
and then gradually disappears, The pathology of these common cases is 
‘not at all understood, but it is probable that some of them depend upon 
‘the duct being obstructed partly or completely by mucus, or by very viscid. 
bile, while in others the temporary occlusion results from contraction of 
the muscular fibres round the common duct where it enters the intestine. 
Tn many cases there is scarcely any constitutional disturbance, although 
the urine is very highly coloured and sometimes contains biliary acids, 
and the faeces are perfectly colourless. Gentle laxatives and small doses 
of hydrochloric acid or ammoniacal salts seem to do good, but the 
remedial measure in which I have the greatest confidence consists in 
mik! counter-irritation over the liver. Even the application of cold 
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‘wet cloths for half an hour now and then will relieve the pain, sense of 
fulness, or uneasiness, about the hepatic region ; but rags steeped in 
‘equal parts of strong hydrochloric acid and water applied for half an 
hour daily form the best application. This practice, which I learned 
from Dr. Blakiston, is of great service, not only in actual jaundice, bat 
in cases of temporary biliary derangement generally, The acid may, 
perhaps, act through the cutaneous nerves, by exciting the biliary ducts 
and gall bladder to contract. Tt also causes action of the colon. Small 
doses of mercury once w-week seem to give relief in some of these cases 
Muriate of ammonia (20 grains three times aday) and benzoic acid 
(3 to 6 grains three times a-day) are favourite remedies on the con: 
tinent. In health, benzoic acid is excreted in the urine in the form of 
hippuric acid ; but in jaundice Kihne has shown that benzoic acid and 
benzoates pass unchanged into the urine. I have given podophyllin 
(3 grain every other day) in several cases, but can offer no opinion as 
‘to the advantages of the remedy. In some cases inspissated bile appears 
to do good. Dr, Harley has it prepared by Savory and Moore, 
‘enclosed in gelatine capsules—a very useful suggestion, as the bile is not 
set free until it reaches the duodenum. The inspissated juice of 
pence Dherrenapenitss- ata rosin ered 
seem to benefit some cases, and have been very often prescribed for 
jaundice and hepatic 

Jn cases of jaundice depending upon permanent closure of the duct, 
as from pressure of a tumour, impaction of a gall stone, &c, the 
jaundice continues, and bile passes off in the urine as long as the liver 
retains the power of secreting it. It would be out of place to pursue 
the consideration of this subject in the present volume. Seethe Author's 
work an ‘ Diseases of the Liver,” to be published shorily. 


SUGAR IN THE URINE—DLABETES, 


Sugar in Healthy Urine—Traces of sugar are stated to be present 
in healthy urine, by Briicke, whose observations have been confirmed 
by Dr, Bence Jones. The proportion is, however, not suflicient to be 
recognised by the ordinary tests, unless some of the other urinary con- 
stituents are first separated. It is possible that the colouring matter in 
healthy urine may be the source whence the small quantity of sugar 
present is derived. Schunck has shown that the substance from which 
indigo is obtained exists in the plant as indican. This indican, when 
heated with strong acids, splits up into indigo blue, indigo red, and a 
kind of sugar (CuHwOn), My friend Professor Bloxaun has shown that 
specimens of urine which give no indications of the presence of sugar 
(copper test), when heated with sulphuric or hydrochloric acid, deposited 
a brown precipitate of the same composition as anthranilie acid 
(CyH;NOv), a product of the decomposition of indigo blue. These 
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deposits being separated by filtration, it was found that the clear fluid 
gave decided indications of sugar, {Bowman's “ Medical Chemistry,” 
fourth edition, p. 15.) The formation of glucose from the extractive 
matters has been effected by Dr. Schunck, as already stated on p. 151. 

Occasionally decided traces of sugar may be detected in the urine of 
persons who are not suffering from any particular symptoms, It may 
be excreted for days, or even for a few weeks at atime, in small propor- 
tion. Such cases do not, as a gencral mule, pass into confirmed 
diabetes, but they should be carefully watched by the practitioner. It 
occasionally happens that after abstinence from food for some hours, a 
mcal, consisting entirely of starchy matter, will cause sugar to appear in 
the uring, and ifa healthy person, under these circumstances, takes a 

skccane, Sapp, 9: temporary diabetio, condita 0M s¥aoet: Cot 
tainly be induced. 

Diabetes, alvo called mellituria and glucwswria, may last for many 
years, and the subject of it may even enjoy fair health, but it is some- 
‘times fata] in a few months. It should, however, be known that sugar 
has been detected in the urine of patients almost daily for several 
weeks, and yet the diabetic condition has entirely passed off, Although 
much light has been thrown upon the production of sugar in the animal 
body of late, no satisfactory explanation of the disease has yet been 
offered, nor do we know anything of the condition of the system which 
precedes and ushers in this remarkable malady. 

‘Two kinds of diabetes have been described—diadetes medditus and 
Miabeter insipidus. 1 have already had occasion to allude to the latter, 
p. 180, and have mentioned that in this condition large quantities af 
pale urine, containing lite solid matter, and, it need scarcely be 
repeated, no sugar, are passed; it is therefore quite unnecessary to 
regard this condition as a distinct disease. Tt has nothing to do with 
true diabetes. But it should be known that sometimes urine containing 
decided traces of sugar is of very low sp, gr. 1 have known it in several 
instances below 1,005. 

cis important to distinguish at least two forms of true diabetes which 
differ from one another in many important particulars, one being @ dis- 
tressing malady which is generally fatal in the course of a few months or 
years, while the other seems scarcely to affect the patient's health or 
Jongevity. 

‘General Characters of Diabetic Urine: Colour: Smott—Diabetic 
urine usually possesses a peculiar smell, which has been compared with 
that of violets, apples, new hay, whey, horses’ urine, musk, and sour 
milk. Such comparisons serve only to show how difficult it is to give 
by description a correct idea of a particular odour. The avour of 
diabetic urine is generally pale. Sometimes, but not usually until after 
two or three days, the surface becomes covered with a whitish film, 
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owing to the development of the Sugar fungus and Penicillisms glawcaa, 
and gradually the urine becomes opalescent in consequence of these fungi 
multiplying in great numbers in every part of the uid, pl, XI, figs 3, 
2,3. Diabetic urine has a sweet taste, and often numbers of flies are 
‘attracted to it, which fact sometimes leads the patient to suspect that 
his urine is not healthy, Diabetic sugar occasionally disappears, and 
Tuosite, a substance nearly allied to sugar, but obtained normally from 
muscles, takes its place. 

Specific Gravity — Reaction — Deposits —The specific gravity of 
diabetic urine is usually very high, almost always above 1,030, and 
it sometimes reaches 1,050. In some cases, however, the specific 
gravity does not differ from the healthy standard, and may be as low 
as 1,005. ‘This fact shows that we must not conclude that sugar is 
necessarily absent in urine of low specific gravity, especially if the urine 
examined was passed shortly after the patient had drunk a large quantity 
of water. Its reaction is generally acid, sometimes excessively 30. 

Deposits are not often met with in diabetic urine ; those which have 
come most frequently under my own notice are deposits of the phos 
phates, and deposits of wrie acid, ‘The fixed salts arc generally present 
‘in small quantity, and chloride of sodium is often altogether absent. 
‘The extractive matters are, asa general rule, relatively much diminished 
in quantity ; but in some cases they exist in considerable proportion, 

The Quantity of urine secreted by patients suffering from diabetes 
is sometimes enormous, and in many cases this is the first point to 
attract the patient's attention. Some have passed as much as twenty 
pints of urine fer diem, and P, Frank mentions a case in which the 
‘chormous quantity of filtytwo pounds was discharged in twenty-four 
hours. The proportion of solid matter passed in twenty-four hours 
varies greatly in different cases; it not unfrequently exceeds two pounds, 
‘the greater part of which is composed of sugar, 

Of the Ures and other Constituents,—The quantity of urea yaries 
greatly in different cases of diabetes. In advanced cases it is dimin- 
ished, but a considerable excess is often excreted. In one case, reported 
‘by Prof. Sydney Ringer, that of a woman weighing tog Ibs. 764 grains 
of wrea were excreted in 24 hours, which corresponds to 7 grains per 
pound of the body weight, the quantity in health being only 3:5 for 
each pound weight of the body, In one of Dr, Garrod’s cases as much 
as 1,085 grains of urea and 3,500 grains of sugar were climinated in 
24 hours, The excretion of this very large quantity of urea is difficult 
to explain in all cases, In some it no doubt depends upon the large 
proportion of meat taken, but in many it cannot be thus accounted for 
and must result from changes in the albuminous compounds of the 
blood and tissues 

‘The observation of Lehmann, that diabetic urine invariably contains 
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HIPPURIC ACID AND ALBUMEN. ¢ 2gr : * 


Aipparie acid and never uric acid is undoubtedly erroneous. In this | 
country, at least, it is not uncommon to meet with an abundant deposit 
of uric acid. Dr. Prout regarded the presence of uric acid as a favour- 
able sign. The eases in which I have observed it have not been very 
severe cases, but in several I have seen an abundant deposit. Afi 
purie acid \s said to be present in diabetic urine (Lehmann and others), 
and T have found it in one instance ; but in some specimens of urine, 
in which Dr. Garrod sought for it, he failed to detect it. (Gulstonian 
vo pied aman Lictad £857.) 

Sulphecyanger has been detected in diabetic urine by Schultze, 
Perchloride of iron strikes a red colour if sulphocyanides be present. 
Heller states that the wroxauthin is increased, and Schunck obtained 
mach indigo from diabetic urine. A reddish tint is often produced by 
the addition of nitric acid to diabetic urine, but, as is well known, this 
ig often observed in various epecimens of urine which do not contain 
sugar. 

Altamen is sometimes present in diabetic urine. Garrod detected 
it inten per cent, of the cases. Dupuytren and Thénard considered it 
a favourable symptom. Rayer, on the other hand, correctly regarded 
ft as. an evidence of renal disease. A patient some time since came to 
consult me for indigestion, flatulence, and slight pain after eating. The 
only symptoms were those common in dyspepsia, and the secretion of 
rather a large quantity of urine (3 pints). Diabetes was not suspected, 
but not feeling satisfied as to the nature of the ease, I examined the 
urine, and found an abundant precipitate of albumen, with a large 
quantity of sugar. I expressed a very unfavourable opinion as to the 
result of the case although emaciation had scarcely commenced. The 
patient died about six months after I had seen him. Albumen was 
detected during six months, and may have been present at an earlier 
period. ‘The first specimen of urine was of specific gravity 1,028, and 
‘contained albumen and sugar. The former wasnot estimated, A second 
specimen examined « month afterwards, the diet having been properly 
restricted, had a specific gravity of 1,023, and was highly coloured. 
‘The most important constituents are given in Analysis 69. 


ANALISES 





In a case of death from cancer of the liver, Sir D. Gibb found 
allumen in the urine in the pelvis of one kidney, and sugar in that 
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present in the other. The urine containing albumen had a specific 
gravity of 1,015, and that containing sugar a specific gravity of 1,026. 

Albumen should always be sought for in diabetic urine; and it 
should be borne in mind that its presence interferes with the reaction 
of the copper test. Before the application of the latter, the albumen 
must be separated. 

Afamixture containing sugar be boiled with about an equal weight 
of sulphate of soda in crystals, the whole of the albuminous matters are 
separated, while the sulphate does not in any way interfere with the 
application of the sugar tests. By this process, the presence of sugar 
may be detected in blood, or in the solid organs of the body. Bernard 
recommends animal charcoal for separating albumen, uric acid, casein, 
and fatty matters, from solutions which are suspected to contain sugar 
‘The latter substance filters through the animal charcoal unchanged. 
Boiling, after the addition of # few drops of acetic acid and filtration, i 
another process by which albumen may be separated from saccharine 
urine, Before applying the copper solution, the free acid must however 
be neutralised by the addition of a few drops of solution of potash. 

Diabetic Sugar is easily obtained from the arine in cases in which 
but little urea, extractive matters, and salts, is present, That particular 
form of grape sugar or glucose which is obtained from diabetic urine 
differs both from the sugars of fruits, and also, in some particulars, 
from the sugar obtained from the liver. It generally appears as & 
treacle-like mass, but of a pale brown colour, which does not crystallise, 
especially if heat be employed in evaporating the solution. If, how- 
ever, some of the urine of specific gravity 1,050, froma bad case, be 
allowed to evaporate at a temperature of 100°, small warty masses, of 
a rounded form, soon make their appearance. Under the microscope, 
these are seen to have projecting from the surface wery beautiful 
crystalline plates. When a considerable quantity of the sugar has 
crystallised, it may be washed with ice-cold water, well pressed between 
folds of bibulous paper, and dricd over sulphuric acid, It is now in 
many cases, nearly colourless, and, after two or three crystallisations, 
from distilled water, it becomes nearly pure, Diabetic sugar forms with 
chloride of sodium a compound which readily crystallises, and it has 
been concluded by many that the sugar never crystallises except in the 
presence of chloride. In pl XL, p. 280, fig. 2, some beautiful crystals 
of grape sugar are represented. These were obtained by allowing a few 
drops of diabetic urine, containing a mere trace of urea and salts, to 
evaporate spontaneously on a glass slide, Similar crystals were obtained 
from the tears of the patient (case reported by Dr. Gibb, in “ Archives 
of Medicine,” vol. I, p. 250). I have obtained crystals from several 
specimens of diabetic urine. These crystals are very beautiful objects 
when examined by polarised light. When bumed they leave scarcely 
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& trace of residue. It is curious that crystals of diabetic sugar have 
not been figured before. Some have regarded the crystals which 
appear as a compound of diabetic sugar and chloride of sodium, but 
those figured were free from salt. 

Of the Torulu: developed in Diabetic Urine.—There are two kinds 
‘of fungi which are developed in diabetic urine—the yeast fungus, and 
the penicillium glaucum. Se pl. XI, figs. 1,2, 3. The former is 
characteristic of saccharine urine, and Dr, Hassall considers the develop- 
‘tment of this fungus a most valuable test, It is necessary, however, to 
set the urine aside for a few days, before the fungus will form, so that 
itis inapplicable as a test, if we desire to determine within twenty-four 
hours if the suspected urine contains sugar. In many cases, no fungus 
whatever is to be found, even in two days. Moreover, the young sporules 
of the sugar fungus cannot be distinguished from those of penicillium 
glaucum ; the aérial fructification of the two species is however very 
different. ‘The microscopic characters of these fungi will be described 
in Part IV. 


Tests for Diabetic Sugar, 


‘The presence of grape sugar in urine is readily ascertained by the 
‘application of certain tests, and if moderate care be taken in the exam- 
ination, the detection of this substance is not open to many fallacies, 
unless mere traces are present, in which case the points referred to in 
pp. 246, 249, must be carefully borne in mind. 

Moore's Test for grape sugar consists in adding, to the urine sus- 
pected to contain it, about half its bulk of liquor potassw. If sugar be 
present, the mixture becomes of a rich brown colour upon boiling, which 
increases in intensity if the boiling be prolonged, The brown colour of 
the solution is owing to the formation of mellassic or sacchulmic acid ; 
glucic acid is also produced in the decomposition. If cane sugar be 
boiled with an alkali, no such decomposition occurs, If excess of nitric 
acid be added, a strong treaclelike odour results, and the solution be- 
comes pale. This test, however, cannot be depended upon for detecting 
the presence of small quantities of sugar; and there are some other sub- 
stances besides sugar which will cause the development af the colour in 
a slight degree. 

‘Frommer's Test.—Of all the tests which have yet been proposed, that 
originally by Trommer, or some slight modification of it, will 
be found of the greatest practical value for showing the presence of sugar 
in diabetic urine, in clinical investigations. ‘Trommer’s test is applied as 
follows :—A small quantity of the urine is poured into a test-tube, a drop 
‘or two of a solution of sulphate of copper is to be added, and about half 
as nauch liquor potasse as there is of urine. If sugar be present in any 
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quantity, the precipitate at first formed will be redissolved, and the solu. 
tion will be of a dark b/ue colour, If only traces of sugar are suspected 
to be present, one drop of the sulphate of copper solution will be 
sufficient. The dark blue fluid is now to be heated to the boiling point, 
and, if sugar be present, a pale reddish bromwm previpitate of suboxide of 
copper is immediately thrown down, Instead of boiling the mixture, it 
may be allowed to stand for some time, when a similar deposit will 
gradually subside. If the suboxide is only reduced afer prolonged 
Doiling, this cannot be taken as good evidence of the presence of sugar, for 
under these circumstances there are some other substances which will 
cause the reduction of the oxide of copper. Again, if the solution simply. 
change colour by boiling, without the occurrence of @ distinct precipitate or 
the production of an opatescence, we must not infer that the change is 
necessarily due to the presence of sugar, for almost all specimens of 
urine exhibit it. A floceulent precipitate of earthy phosphate, which 
always takes place, cannot be mistaken for the suboxide of copper, as it 
is quite colourless, or of a pale greenish tinge. The reaction alone 
characteristic, is the production of a brown or yellowish precipitate 
(varying in quantity according to the amount of sugar the urine contains), 
either after the mixture has stood for some time, or upon boiling it not 
longer than for a minute. 

If albumen be present, the reduction of the oxide of copper does 
not take place, so that in using the copper test we must ascertain that this 
substanceis absent Albumen may be removed by precipitation by heat 
and acid and subsequent filtration, the free acid being neutralised with 
potash or soda, but sof by ammonia, before the application of the test 5 
or the albumen may be separated by sulphate of soda, p. 226. Ammonia 
also dissolves suboxide of copper. Urate of ammonia sometimes pre 
vents the precipitation of the suboxide. Se p. 246. It has been shown 
that leucine, allantoin, creatine and creatinine, cellulose, tannin, and 
chloroform, have the power of producing a precipitate of suboxide of 
copper, like grape sugar; and more recently M. Berlin has proved that 
uric acid posselses to some extent the same 

Modifications of Trommer’s Test have been proposed by Decracedl 
and others, the most applicable, however, according to Lehmann, being 
that of Fehling. (Lehmann’s “Physiological Chemistry,” by Day, vol. I, 
p- 288, Cavendish Society.) The action of these test solutions is the 
same, and depends upon the following circumstances :—The protoxide 
of copper is not dissolved by an alkali alone; but, if certain organic 
matters be present, complete solution occurs, Tartaric acid and bitar 
trate of potash do not cause the reduction of the suboxide at the 
temperature of ebullition, and these are the salts usually employed. If 
grape sugar be present, however, the protoxide is reduced to the state of 
suboxide of copper when the mixture is boiled. The composition of 
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Barreswil's solution, which was used by Bernard in his experiments, is 
given below, ‘These tests are more easily applied than the sulphate of 
copper and potash. I shall, therefore, give the composition of three of 
the best solutions, Fehling’s solution is made as follows —69 grains of 
sulphate of copper are to be dissolved in 345 grains of distilled water; 
to this solution & concentrated solution of 268 grains of tartrate of 
potash, and then a solution composed of So grains of carbonate of soda 
in an ounce of distilled water are to be added; the mixture may be 
poured into a 1,000-grain measure, and filled up with water. 
Barreswil's solution is composed of the following constituents :-— 
96 grains, 
8» 
BP» 
TO “atid ounces. 


‘Dr. Pavy recommends the following modification of Fehling’s solu- 
tion. Half'a grain of sugar exactly reduces the oxide contained in 100 
minims of the solution, 








‘The tartrate of eta caustic potash are to be dissolved 
together in one portion of the water, and the sulphate of copper 
alone in the other. The two solutions are then mixed. (Sar 
Dr, Payy’s work “ On Diabetes.") 

Ip using these tests, it is only necessary to add about an equal bulk, 
‘or less when only slight traces are present, to the urine in a test tube, 
and then to boil the mixture. If sugar be present, the precipitate of 
suboxide occurs immediately. ‘The applicativa of this solution to the 
quantitative determination of sugarhas been considered under volumetric 
analysis, p. 99. 

‘Trommer’s, or one of the above-mentioned modifications, will be 
found the most delicate test which can be used when only small quantities 
of sugar are present, and the tartrate of copper solutions are applied 
as easily as the liquor potassm test, while the results obtained are 
far more to be depended upon. ‘The tartrate solutions become decom- 
posed by the action of the light, and some suboxide isdeposited. In this 
‘case, the strength is of course impaired. They will also, after having been 
kept for some time, deposit suboxide when boiled alone, in which 
case a litte fresh potash should be added before testing urine. 

‘Circumstances Interfering with the action of Tromance’s Test.—Some 
years since, I endeavoured to ascertain the cause of certain anomalous 
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results which were occasionally met with in employing the test; and as 
these to some extent explain the discrepancies of different authorities 
with reference to the presence orabsence of sugar in the urine in certain 
cases, it is well to allude to them here. ‘The following results were 
obtained -— 

1. The precipitate of suboxide of copper was readily dissolved by 
acetic, hydrochloric, and nitric acids, It was also dissolved by ammonia. 

2, The precipitate was insoluble in a solution of chloride of 
sodium, but was readily dissolved by a weak solution of chloride of 
ammonium. : 

3- The addition of a few drops of chloride of ammonium previous 
to boiling entirely prevented the precipitation .of the suboxide, the 
mixture retaining its greenish colour. Upon adding some solution of 
potash, however, the precipitate of suboxide was produced, and am- 
‘moniacal fumes were given off at the same time. If a moderate quantity 
of solution of chloride of ammonium was present, the precipitate 
did not occur upon the addition of potash, even after very prolonged 
boiling. 

4 Ifa drop of a very dilute solution of the chloride of ammonium 
was added to a pretty strong solution of sugar, and, after the addition of 
the tartrate, the mixture was boiled, no precipitate took place, but the 
solution became of a pale brown tint ; the suboxide being immediately 
thrown down upon the addition of a few drops of a solution of potash, 
with the development of ammoniacal fumes. In the above cases in which 
no precipitate occurred, it was ascertained that there was the usual 
excess of alkali present in the test solution. 

5. A solution of oxalate of ammonia also prevented the precipitation 
of the suboxide, but a greater quantity of this salt than of the chloride 
‘of ammonium was required. 

6. A neutral solution of urate of ammonia (artificially prepared) also 
prevented the reduction of the suboxide, and dissolved the precipitate if 
added to it. On carrying out this experiment farther, it was found that 
the precipitate of suboside of copper was dissolved by urine containing an 
excess of urate of ammonia. 

7- Asolution of grape sugar in water was prepared, and by a pre- 
liminary experiment it was ascertained that, upon being boiled with the 
tartrate test, an abundant precipitation of suboxide took place. 

Toa portion of the precipitate of suboxide produced in this way, 
about a drachm of healthy urine, immediately after it was passed, and 
while yet warm, was added, and the reddish precipitate was instantly 
dissolved, forming a perfectly clear solution, Upon further boiling, a 
slight precipitate of phosphate took place. The suboxide, however, 
could not be precipitated by the further addition of potash and pro- 
longed boiling, 





WITH THE ACTION OF TROMMER'S TEST. 247 


$, Upon mixing a small quantity of grape sugar with the same speci- 
men of healthy urine, and boiling the mixture with the tartrate test, 
wo precipitate, except a little phosphate was produced. About half un 
ounce of the same mixture of urine and grape sugar was placed in a 
test tube, mixed with six drops of yeast, and inverted over mercury. 
‘The whole was then placed in a temperature of from 70° to too” for 
about twelve hours, at the end of which time the tube was found quite 
filled with gas, and all the liquid was expelled into the vessel in which 
it had been placed, The specimen of urine with which the above 
experiments were tried, was allowed to stand in a still place; and when 
it had become quite cold, an abundant precipitate of urates of soda and 
ammonia was found to be 

g A portion of the aqueous solution of grape sugar was mixed with 
a strong solution of urate of ammonia (artificially prepared), and then a 
certain quantity of the tartrate solution was added, and the mixture 
boiled. The characteristic precipitate, or opalescence, was not pro- 
duced, but the mixture became of a pale fawn colour. In a weak 
‘solution of urate of ammonia, the characteristic precipitate appeared 
after boiling the mixture for some minutes. 

So that, although much sugar is present, the colour of the mixture may 
be merely changed to brown, and no precipitate whatever may take place. 

10, A solution of grape-sugar was treated with a drop of dilute solu- 
tion of chloride of ammonium, and boiled with the tartrate solution, 
‘The mixture became of a brown colour, but no precipitate occurred, 
‘Upon the addition of a few drops of solution of potash, the precipitate 
of suboxide was produced. 

A solution of grape sugar treated with Trommer’s’ test, according 
to the usual method, behaved in the same way, in the presence of 
chloride of ammonium, as when treated with the tartrate of copper 
solution; but in this case a greater quantity of the chloride was 
necessary, for when only trmces were present, ammoniacal vapours 
were given off, and the precipitate of suboxide subsided, as before 
remarked. 


From the results of the above experiments, the following conclusions 
with reference to the practical application of Trommer’s test, and 
Fehling and Basreswil’s solutions, and other modifications of the copper 
‘test, may be drawn ;*— 

1. That if the urine contain chloride of ammonium (even in very 
small quantity), urate of ammonia, or other ammoniacal salts, the sub- 


® Profesor Brilcke has more recently directed attention to the action of ammo- 
‘nla in preventing the precipitation of the suboxide of copper, ond other points con- 
nected with this subject. Probably he had not seen the results of my experiments 
which were made in 1852, and published in the “ Mod-Chir, Review," Jan, 1855, 
ok XI, p. 113. 
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‘oxide of copper would not be precipitated if only a small quantity 0 
sugar were present. « 

2, That unless there be a considerable quantity of one of the abowe 
salts present (in which case the blue colour will remain), the mixtare 
will change to a brownish hue upon boiling, but no opalescence or pre 
ipitate of suboxide of copper will occur. When only a moderate 
amount of sugar is present, I have been unable to obtain a precipitate, 
under these circumstances, by the addition of potash to the solution, 
and prolonged boiling. By observation 6, it appears that a specimen 
‘of urine exhibiting this reaction may contain a large quantity of sugar, 
as ascertained by the yeast test. 

3 That in many cases in which the precipitation of the suboxide is 
prevented by the presence of ammoniacal salts, the addition of potash 
to the solution, and subsequent boiling, will cause the production of 
a precipitate with the evolution of ammoniacal fumes Hence, eure 
should always be taken that there is a considerable excess of free alkali 
present. 

4 When only small quantities of sugar are present in the urine, and 
the precipitate of suboxide of copper is not decided, the fermentation: 
test should be resorted to, 

‘Upon treating different specimens of diabetic urine with Trommer’s 
test, or its modifications, it has often been noticed that in one case the 
precipitate is produced as soon us the mixture reaches the bailing point, 
or even before; while, in other instances, it is necessary to keep it in 
active ebullition for some minutes, before any precipitate is produced. 
‘This circumstance receives explanation from the facts above detailed 
with reference to the presence of ammoniacal salts; and other anoma- 
lous results, which must have occurred to many in the habit of employing: 
this test, become explained, 

Specimens of urine in which sugar is suspected to be present, and no 
decided precipitate of suboxide (which must be carcfully distinguished 
from phosphate *) occurs, should be carefully fermented with yeast, 
p- 249, before any conclusion is arrived at. 

(On Testing for Susar when only Traces are Present.—In fluids which 
are suspected to contain only mere traces of sugar, it is mocessary to 
separate some of the other constituents before applying the test. The 
plan recommended by M. Leconte is the following :-—Excess of acetate 
of lead is added, and the precipitate separated by filtration. The sole- 
tion is concentrated by evaporation, treated with ammonia, and again 
filtered. ‘The copper test is then applied. The objections to applying 
the reduction test to solutions containing ammonia has been 
‘cussed. Tt is better to’ employ carbonate of potash, or soda, instead of 


* The precipitate of suboxide may be distinguished from phosphate by its aola~ 
bility In ammonia, 
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ammonia. The excess of lead salt may also be removed from the 
filtered solution by passing sulphuretted hydrogen through it, The pre- 
cipitate of sulphuret of lead is removed by filtration, and the liquid, after 
evaporation to a small bulk, may be tested. 

Another plan recommended by M. Leconte, is to treat the urine with 
acetic acid, and evaporate it to about the fifth of its bulk; it is then 
treated with alcohol, and after filtration from the salts, &c., the alcoholic 
‘solution is evaporated and tested. This plan is free from the objection 
‘that ammonia may cause the destruction of the sugar where only traces 
are present. 

Briicko's Test for Traces of Sugar.—Neutral acetate of lead is first 
added to the urine, and afterwards basic acetate of lead. ‘The precipi- 
tate is to be separated by filtration, and ammonia added to the 
solution. 

‘The precipitate, by ammonia, is decomposed by oxalic acid, or sus- 
pended in water, and sulphuretted hydrogen passed through it, The 
filtered solution contains the sugar, which may be detected by any of the 
tests already mentioned. By this process, the seventh of a grain of 
sugar may be detected, when diluted with upwards of six ounces of water, 
and two thirds of the total quantity of sugar present in a solution can be 
separated by this process, 

‘The Yeast Test.—This is one of the most satisfactory tests for the 
presence of sugar, and if tried with proper care can hardly fail in its 
results. Two test tubes, of the same form, and of equal size, are to be 
taken, One is nearly filled with water, and into the other a corres- 
ponding quantity of the urine is to be poured. An equal amount of 
yeast is now to be added to the liquids in the mbes, and after pouring 
in just sufficient fluid to fill the tubes, the thumb is to be carefully 
Placed over the opening, and the tube inverted in a small cup of 
‘mercury, 


‘The plan which I have found most convenient is the following :—A. 
little India-rabber pad, slightly larger than the upper extremity of the 
tube, is to be cut out of a sheet of India-rubber. When the tubes have 
been filed up to the brim with a little water, the pad is allowed to float 
on the surface ; next « little cup or beaker is inverted, and carefully 
Placed over the end of the tube. The India-rubber being pressed against 
the open end, the fluid is prevented from escaping. The whole may be 
Jnyerted, and 2 little mercury having been poured into the beaker, the 
Indiarubber may be removed with forceps, without any escape of the 
figid. The tubes may be supported in position by a wire stand. Both 
tubes are then to be exposed, for a few hours, to a temperature of from 
80° to 90°, and the comparative size of the bubble of gas in the upper 
part of cach may then be noted. If an appreciable quantity of sugar be 
present, the bubble of gas in the tube containing the urine will be many 
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times larger than that in the tube which contains the yeast and water. I 
the latter tube the bubble of gas merely arises from the small quantities 
of air previously mixed with the yeast, becoming disengaged, and floating 
to the surface, Fermentation, when carefully performed, is positive 
evidence of the presence of sugar, although it does not indicate the kind 
of sugar present. 

‘The carbonic acid can be detected in the fermented liquid by potash. 
A fragment of potash is placed in the tube, and the end it 
closed with the thumb. If carbonic acid be present, it is soon absorbed 
by the potash, and upon the closed end being placed under the surface 
of water, and the thumb removed, a quantity of water will rise in the 
‘tube equal to the volume of the carbonic acid absorbed. 

‘The alcohol may be separated from the fermented liquid by distilla- 
tion, After a few drops have passed over, they may be tested for 
alcohol, with the bichromate of potash test, as follows :—The solution sus- 
pected to contain the alcohol is poured into a test tube, and mixed with 
a Tittle dilute sulphuric acid. A drop of solution of bichromate of 
potash is added, and the mixture heated. If alcohol be present, the 
brownish colour changes to a bright emerald green. 

Sastasbuby rect A tle scien arias Joie 
and soaked for four or five minutes in a solution of perchloride of tin 
(one part of the perchloride to two parts of water). The slips are then 
dried over the water bath. A drop of the urine suspected to contain 
sugar {s allowed to fall on a small slip of the prepared merino, which is 
‘then dried, and exposed to the dull red heat of a spiritlamp, If a race 
of sugar be present, a black spot is produced, 

+ Miamuth ‘Text.—Béttger has lately proposed a new test for sugar. 
This consists in adding first of all potash, then a small quantity of sub- 
nitrate of bismuth ; lastly, the mixture is boiled. If sugar is present, 
the oxide is reduced to metallic bismuth, which is precipitated in the 
form of a black powder, It has been asserted that sulphuret of bis 
muth is formed, but this seems not to be the case. Briicke shows that 
this test is more delicate than Trommer’s (or the modification of it by 
Fehling) ; and he finds that the black precipitate is produced to some 
‘extent in specimens of healthy urine. ‘The bismuth test may be also 
applied thus: A solution of carbonate of soda (crystallised carbonate 
1 part, water 3 parts) is prepared, and a certain quantity added to an 
‘equal amount of the urine. A little basic nitrate of bismuth is then 
added, and the mixture heated to the boiling point. If sugar be pre- 
sent, a black precipitate is produced. 

MM. Francqui and Van de Vyvere (“Gazette Médicale,” March, 
1867) propose a modification of the same process. The reagent i to 
be prepared by precipitating 2 solution of acid nitrate of bismath by 
@ great excess of caustic potash ; the latter is to be poured, drop by 
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drop, into the moderately heated solution untit the precipitated hydrate 
of bismuth is completely redissolved, To recognise sugar in urine, a 
portion is to be heated with the above solution, After a few minutes’ 
ebullition, the mixture becomes brown, and metallic bismuth is then 
precipitated in the form of a black powder of crystalline appearance, 
adherent to the glass if sugar be present. Urea and uric acid do not 
precipitate the above reagent. Albumen only causes a brown colour 
and a slight turbidity, which is due to the formation of sulphide of 
bismath, Sulphuretted urines also give a black precipitate in a solutian 
of oxide of bismuth in potash and tartaric acid ; but this reaction cannot 
be confounded with that caused by glucose, 

‘Chromate of Potash Text.—If equal parts of neutral chromate of potash 
and solution of potash be boiled with diabetic urine, agreen colour, owing: 
to the presence of oxide of chromium, is produced (Horsley). Luton's test 
ig a modification of this. A solution of bichromate of potash is decom- 
posed by excess of sulphuric acid, and, upon the urine being boiled with 
the mixture, a beautiful green colour results, This reaction is not 
affected by urea, albumen, or the urates. 


On Estimating the Quantity of Susar. 


‘The quantity of sugar is easily determined, though not with absolute 
‘accuracy, by fermentation. The quantity of carbonic acid formed may 
be measured, weighed directly, or its weight may be determined by 
ascertaining the loss of weight the urine has sustained from fermentation. 
‘The volumetric process is described in p. 99. 

On Estimating the Quantity of Sugar by the Process of Fermenta. 
‘ten. —If the carbonic acid is to be measured, the mixture of yeast and 
‘urine must be placed in a graduated tube inverted over mercury, When 
the fermentation is complete, which is generally the case in from six to 
‘twelve hours, at a temperature of 100”, the volume of gas may be read 
off, and, after correction for temperature and pressure (Miller's 
“Elements of Chemistry,” vol, I), the amount of sugar calculated, One 
grain of sugar corresponds to nearly one cubic inch of carbonic acid, 

‘The carbonic acid may be weighed by causing it to pass through a 
solution of liquor potasse, specific gravity 1,250, in an ordinary Liebig’s 
potash tube, One grain of carbonic acid corresponds to about two 
grains of grape sugar. The urine (about 500 grains) with the yeast may 
be placed in a small retort, to the end of which is adapted a chloride 
of calcium tube, or a tube containing pumice-stone moistened with sul- 
phuric acid, for the purpose of drying the gas, To the extremity of 
the drying tube the potash apparatus is connected. This is weighed 
just before and immediately after the fermentation, which should be 
allowed to proceed at a temperature of from Se” to 100° for twelve hours. 
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‘The increase of weight is due to dry carbonic acid. Or, lastly, about 
200 grains of urine with a little yeast are placed in a flask, to the mouth 
of which a small drying tube is adapted, as shown in pl. XI, fig. 6. 
‘The disengaged carbonic acid passes through the little tube containing 
chloride of calcium or fragments of pumice-stone moistened with strong 
sulphuric acid, and escapes ; while the watery vapour, which would other- 
wise pass away with it, is retained.. The apparatus is to be carefully 
weighed before and after the experiment, and the loss indicates car 
bonic acid. The results afforded by fermentation are not so accurate 
as those obtained by the volumetric process of analysis, p, 99- 
Metermination of Hugar by the Pelaridng 

many years ago, proposed a plan for estimating the proportion of sugar 
in fluids, depending upon the influence which the solution of sugar 
exerted upon a ray of polarised light made to pase through a thick 
stratum. Under these circumstances, a succession of colours is pro- 
duced in the following order: yelfrw, green, blue, violet, red, If, in order 
to produce this series of changes, the hand must be tarned towards the 
right, the solution is said to divert the plane of polarisation tw the 
right, or to exhibit rigddhanded polarisation ; but if to the left, dt 
Aanded polarisation. Cane sugar and diabetic sugar have the first 
property; the sugar of fruits the second. The amount of rotation 
varies according to the quantity of sugar present. Two or three 
different forms of apparatus have been made. Mitscherlich’s and 
Soleil's are well known. A modification of Mitscherlich’s, made for 
me by Mr. Becker, of the firm of Elliott, Brothers, Strand, is repre- 
sented in pl. XI, fg. 5. The urine or saccharine fluid is placed 
in the long tube, At the end near the lamp is a prism of Iceland 
spar, the polariser: and at the other extremity another prism, the 
analyser. The latter crystal is connected with a moveable bar, which: 
can be rotated with the hand, and the are through which it is carried 
can be accurately measured on the geaduated circle with the ai 
vernicr. The instrument is placed with the posterior aperture 
two inches from a homogeneous light,” and the prisms adapted 
which is found by arranging the posterior prism so that the 
empty when the arm stands at zero, the litte spectrum is quite ¢ 
It is then ready for use. The tube is filled with the solution 
filtered ; and, if dark coloured, it is to be decolourised in the 
instance by animal charcoal, Upon moving the arm towards 
it will be fownd that after it has passed through a certain m 
degrees, the colour of the spectrum becomes blue, and 








* The best light is a very good Angund or Lealie’s bummer, fee pee 
porcelain, like « reflector, but having a dull surface, behind 
‘glass, oF semi-opaque white glass, sartasucedts cae Mego 
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and red. Now, the exact degree at which the colour passes from the 
violet to the red is to be noted ; and the number will vary according 
to the quantity of sugar. The value of each degree is ascertained by 
examining in the first instance a few solutions having known quantities: 
of sugar dissolved. Supposing that so grains of sugar, dissolved in a 
certain quantity of water, require a rotation of 20°, 100 grains in the 
same quantity of fluid will require a rotation of 40° before the violet 
colour would appear. ‘This method is very simple and accurate. 

M, Clerget (“Annales de Chimie," ili, XXVI, 175) used Soleil's 
instrument, which was also employed by Dr. Bence Jones for deter- 
mining the quantity of sugar in wines and in diabetic urine. (Med, 
‘Times and Gazette," vol. XXV, 1852, p. 102.) ‘The apparatus consists 
ofa polariser and an analyser, made of Iceland spar. ‘The light, which 
should be bright, white, and homogeneous, is placed behind the 
polariser. Between the polariser and analyser is placed the tube con- 
taining the saccharine solution, as in the other apparatus. Before 
reaching the saccharine solution, the mys of light pass through a 
circular plate of quartz, “composed of two half circles possessing 
equal and opposite rotatory power." The colour of the two plates will 
be the same before placing in the sugar, but afterwards the colour 
varies much; and by moving the compensator, composed of two 
wedges of quarts, which can be slipped over each other, the colour will 
be equalised. The amount of movementequired, or the thickness of 
‘the quartz, varies according to the amount of sugar present ; and thus 
the proportion may be determined. 

One of the most simple and efficient polarising saccharimeters, for 
medical purposes, is that of Dubosq of Paris, This is now made very 
small and light, It can be held in the hand and requires no stand. It 
should, however, be graduated on both sides of zero. ‘This instrament 
may be obtained of Messrs. Elliott, of the Strand, and other Philo- 
sophical Instrument Makers. 

Mr. Wild, of Berne, has lately invented 2 new saccharimeter which 
can be held in the hand when an observation is made. ‘This instrument 
is much more delicate and cheaper than those in general use. It is 
made by M. Hofinann, 3, rue de Bucy, Paris, The construction of 
the apparatus is described in “ Les Mondes,” for 1865, p. 691. 

Dr, Garrod’ Pian of Estimating the Quantity of Sugar—Dr. 
Garrod has lately devised an instrument for estimating the quantity of 
sugar in urine, founded on the principle that the alteration of colour 
caused by boiling a mixture of diabetic sugar and carbonate of potash 
varies in intensity according to the quantity of sugar present. A 
standard solution is prepared for comparison, by boiling with the car- 
bonate of potash a solution containing half a grain of sugar to the fluid 
ounce. This is placed in a clear glass tube of about half an inch in 
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diameter. ‘The solution of carbonate of potash is prepared by dissolving 
four ounces of the carbonate in six ounces of water, and filtering the 
solution. 

In the first place, Moore’s test is applied ; and if the colour pro- 
duced after boiling for a few minutes be deeper than an amber red, it is 
necessary to dilute the urine before making the quantitative determina- 
tion. The darker the colour produced, the more the urine is dilated. 
An equal bulk, twice or three times its bulk, of water is to be added, 
according to circumstances ; the exact proportion added must, of course, 
be carefully noted. 

Thirty minims, by measure, of the urine, diluted or not, as the case 
may be, are mixed with an equal quantity of the carbonate of potash 
solution, and poured into a small flask, The measure is to be washed 
out with about a drachm and a half of water, which is also to be mixed 
with the solution. Next, the whole is to be boiled over a spiritlamp 
for five minutes. When cool, the mixture is transferred to a graduated 
tube of the same calibre as that which contains the standard solution, 
and diluted with water until its tint is exactly the same as that of the 
standard solution. By a simple calculation, the quantity of sugar is 
easily found. Suppose it has been necessary to make the urine, by 
dilution, forty times its original bulk, in order to obtain the exact tint, 
it will contain forty half grains of sugar per ounce, or twenty grains of 
sugar. From these data, the proportion passed in the twenty-four hours 
is easily calculated. The apparatus was made by Messrs. Coxeter. 

‘Dr. Roberts’ Mode of estimating the quantity of Sugar.—-Dr. Roberts 
estimates the quantity of sugar in urine by ascertaining the difference in 
density of the fluid before the destruction of the sugar by fermentation, 
and after this process is complete. Two portions of urine, of four 
ounces each, are placed in sepamite bottles of about 12 ounces capacity. 
To one is added a piece of German yeast, about the size of a walout; 
the other is tightly corked. Both are placed in a warm place for 
twenty-two hours, when fermentation will be complete. ‘The bottles 
are then removed to a cooler part of the room, and when two hours 
have elapsed, the density of the fluid in each bottle is ascertained by 
the ordinary urinometer. Every degree of density lost by the fermented 
specimen indicates one grain of sugar in each fluid ounce of urine 
(Edinburgh Medical Journal,” October, 1861). 


OBSERVATIONS UPON THE NATURE OF DIABETES. 

Tt is not possible to discuss this question, without entering upon 
the consideration of the physiological changes which occur in the 
healthy liver, and I shall therefore venture to bring under the reader's 
notice several points, which are not only of physiological interest and 
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inaportance, but which really have a most important bearing upon the 
pathology of diabetes, 

Tt is almost needless to say that the sugar, found in the urine in 
diabetes, is not formed by the kidney, since it may be detected in the 
blood and in many of the secretions, In 1848, Bernard proved con- 
elusively that the liver was the organ in which sugar is formed from a 
glucogenic or amyloid substance, and that the diabetic iver contains a 
great excess of saccharine matter, 

Amyloid or Ghucegenic Matter—In many animals, and in many dif- 
ferent tissues of the same animal, a substance is found which is closely 
allied to starchy matters, and which very readily undergoes conversion 
into sugar. This amyloid matter is constantly present in the liver, and 
it is produced by the liver cells. It was discovered by Bernard in 1857. 
It may be obtained by allowing a concentrated decoction of liver to 
drop into glacial acetic acid. The amyloid or glucogenic matter is 
precipitated, while the albumen remains in solution, It is probable that, 
in the adult mammalian animal, in perfect health, this amyloid matter 
is formed in quantity in the liver alone ; but in certain morbid states it 
is found in many different tissues, in the muscles, in the coats of the 
arteries, veins, and capillaries, and in various glandular organs. Even 
in health there seems to be a certain quantity of amyloid material pro- 
duced in certain parts of the nervous system, and in several of the foetal 
tissues it is to be detected in considerable quantity (Rouget). The 
amyloid or matter very readily undergoes conversion into 
sugar. If injected into the blood of an animal, it undergoes this change, 
and the sugar thus formed is carried off in the urine, By warming the 
solution with a little saliva or pancreatic fluid, or with a little sulphuric 
acid, the glucogenic matter is converted into sugar. 

‘The demonstration, by Bernard, of the presence of a large quantity of 
sugar in the liver of all animals, his discovery of the glucogenic material 
or amyloid matter, which becomes converted into sugar, and the proofs 
he has adduced in favour of the view that the formation of sugar in the 
liver is influenced by lesions of the nervous system, as for instance, by 
irritating the floor of the fourth ventricle or injury to some other parts of 
the nervous system are, without doubt, the most important discoveries 
which have been made in physiology during the present century. 
Bernard considers that in health the sugar resulting from the glucogenic 
material or amyloid matter is at length oxidised and probably becomes 
resolved under ordinary circumstances into carbonic acid. Certain 
altered conditions, however, interfere with the destruction of the whole 
‘of the sugar, and much therefore accumulates in the blood, and is at 
length separated from the circulating fluid by the action of the kidneys; 
‘or, the formation of sugar may be more active than usual without 
‘Any corresponding increase in the destructive processes, so that a large 
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Ithas been stated by Dr. Pavy that the conversion of the amyloid 
‘matter into sugar never oceurs during life in the healthy state, but that 
the change takes place constantly in the liver after death and in disease, 
and after injury to the nervous system during life. Bernard and others 
have found that the blood of the portal vein often contains no sugar, 
while that of the hepatic vein always contains a considerable quantity, but 
Dr, Pavy asserts, on the other hand, that only the werest trace of sugar is 
to be detected in the blood of the right side of the heart during life, if 
proper precautions are wsed in obtaining the blood. He says, that it is 
necessary that the animal should be perfectly tranquil at the time of the 
‘operation, as much sugar is always found if any straggling occurs. Again, 
if the vessels of the liver of an animal, immediately after death, be 
injected with a strong solution of potash or citric acid (100 grs. to cach 
ounce ff water), sugar is notfound. Or if small pieces of the liver, taken 
from an animal the instant it is killed, be quickly frozen, according to 
Dr. Pavy, the fost-morten formation of sugar is prevented, and sugar is 
‘not to be detected in the liverthus treated. If woorari or strychnine be 
injected beneath the skin of an animal near the medulla oblongata, 
diabetes is induced, and Dr. Pavy has shown that section of the medulla 
oblongata, artificial respiration being kept up, also causes it, The 
division of the sympathetic in the thorax, or even the branches ramifying 
‘on the carotid and vertebral arterics, produces the same result. This 
observer entertains the opinion that, in the normal state, the medulla 
oblongata, through the branches of the sympathetic, exerts an influence 
upon the changes going on in the liver, and prevents in some way the 
conversion of amyloid matter into sugar, 

Dr, Harley, on the other hand, supports the statement of Bernard 
that the formation of sugar does proceed during life, and by several 
experiments he has shown that sugar exists in the liver, although the 
greatest expedition has been employed in removing portions the instant 
death has taken place. Dr. Sharpey took part in these experiments, and 
concurs in the conclusion that the presence of sugar in the liver isa 
natural condition, and not the result of fostmertem change. In one 
experiment the portal blood, at the instant of death, contained no sugar, 
while there was distinct evidence of its presence in the hepatic blood, as 
Bernard has affirmed. (* Proceedings of the Royal Society," vol. X, 
1860, p. 290.) 

Dr. Thudichum has raised many objections to Dr. Pavy’s method of 
analysis, and has proved that when air, potash, and sagar, are mixed 
together, the sugar is decomposed. This observer concludes that 
Dr. Pavy failed to discover sugar in the liver when he injected potash: 
into the portal vein while the liver was yet warm, because the sugar had 
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“been destroyed ; while if the liver was allowed to cool first, sugar would 
be detected, because the whole of what was present would not have been 
destroyed. ("British Medical Journal," March 17, 1860.) 

‘Dr, McDonnell (* Proceedings of the Royal Socicty,” vol. XIJ, 1863, 
P+ 476), expresses himself in favour of the views of Dr, Pavy as to the 
amyloid matter not being transformed into sugar, under normal circum- 
stances, during fife, and endeavours to ascertain what becomes of this 
amyloid substance which is formed, not only in the healthy liver, but at 
Teast in the foetus in many other tissues, such as the ekin, horny tissues, 
muscles, &c. During active digestion, Dr. McDonnell has found, that 
the blood which leaves the liver, contains a protein compound resem- 
bling caseine, in larger quantity than ordinary arterial or venous blood. 
‘This he thinks results from the union of the nitrogen of the fibrin and 
albumen decomposed in the liver, with the amyloid material He 
conceives that the hydro-carbonous substances resulting from the disin- 
‘tegration of fibrin and albumen in the liver are thrown out as bile, 
while the nitrogen of these same substances reunites with amyloid to 
form this new material like casein, which passes away in the hepatic 
blood. 

Ihave myself many times been surprised at the very distinct reaction 
which is obtained by testing cat’s liver the instant death has occurred ; 
and anti] Dr. Pavy has succeeded in obtaining portions of the healthy 
liver of the catand dog without a trace of sugar, I think his doctrine, that 
the liver does not form sugar during life in the healthy state, cannot be 
accepted. The least that can be said is that more conclusive experi- 
ments are undoubtedly required, before we shall be justified in giving up 
Bernard's view. 

‘At seems to me almost certain that the changes which continue to 
take place in the liver for a short time after death are of the very same 
nature as those which occurred in the organ during life. I have noticed 
‘that warm water may be caused to traverse the capillaries of the liver for 
‘several hours afier death, and still indications of sugar exist in that which 
is received from the hepatic vein. Much more sugar can in this way be 
obtained than existed in the liver at the time of death. The blood is 
soon washed out, so that this can have nothing to do with the conver- 
‘sion of the amyloid into sugar. During life, under normal circumstances, 
one would only expect to find mere traces in the blood, as the sugar 
would be carried off as fast as it was formed, and probably itself decom- 
posed as fast as it was carried off Nor docs it seem to me reasonable 
to conchude that the life of the animal can make all the difference which 
is supposed in the action of the liver. Surely, if a considerable quantity 
of sugar can be demonstrated to exist in the liver immediately after death, 
we are not justified in considering this a mere post-mortem change, A 
piece of cat's liver, the instant death has taken place, exhibits the pre- 
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sence of sugar in precisely the same manner as a piece of the same liver 
| removed during life. It is doubtful if the death of the great central 
organs of the nervous system produces that immediate change in 
many of the nutritive and scereting operations of the body, which 
the supposed necessity for this very quick removal of the liver seems 
to argue, 

Nor is it an answer to this objection to say, that as certain of the 
nerve cells cease to manifest any activity the instant death takes place, 
it is possible that the liver cells may as instantly cease to perform their 
functions. We know that there are some cells which may exhibit their 
actions for a long time after death, and which will retain their vitality, 
so that they can even be removed ina living state from one organism to 
another. ‘The liver cells are more likely to agree in character with the 
cells of glands and secreting surfaces generally than they are with those 
of the very highest tissue in nature. ‘There is no reason for supposing 
that the liver cell, unlike many other cells connected with different 
secreting organs, dies the instant the death of the animal takes place. 
‘The continuance of ciliary action for some time after the death of the 
animal, justifies us in concluding that other important operations con 
nected with nutrition and secretion may proceed after the onganism as 
a whole or as an individual has ceased to live. 

Moreover, it is most probable’ that the changes taking place in the 
amyloid matter of the liver cell are not wital changes at all, but changes 
due rather to chemical and physical actions only. ‘The outer part of the 
formed material of a liver cell in the living body is no more alive than 
the outer part. of the formed material of a soft epithelial or of a 
cuticular cell. ‘That physical and chemical changes may go on at a 
different rate, according as the blood is flowing quickly, slowly, of not 
at all, is reasonable, but actual demonstration is required before a view, 
which supposes that the changes occurring a few seconds before death 
are essentially different from those taking place a few scconds after death, 
can be accepted, The opinion that the conversion of amyloid into 
sugar is essentially.a post-mortem or abnormal change, may be enter 
tained, but no one has yet succecded'in demonstrating that this opinion 
is correct. 

On the Formation of Amyloid, Fat, &vv., in the Liver Cél—The 
different substances taken as food are not simply reduced to a soluble 
state in the stomach and intestines, and then absorbed ; nor are they 
alone rendered soluble, and altered in physical and chemical characters 
hy the secretions of the different glandular organs which are mixed 
with them, but they are taken up by the living matter of the cells, and: 
completely new substances at length result; so that the fat, amyloid, 
and sugar, which may be obtained from the liver, are not the same sub- 
stances as were absorbed from the intestines, nor are they the substances 
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absorbed somewhat modified, but it ix probable that they are new 
bodies possessing definite characters. The general opinion 


at the intestinal surface simply undergo change, But how is the change 
effected? Most physiologists seem to consider that change is effected 
while the materials are in solution in the blood, or during their passage 
‘through narrow channels on their way. towards the chyle or blood. 
Attempts have been made to show that minute channels exist through 
the epithelium of the intestine, which lead by the narrow extremity of 
the cell into the connective tissue corpuscles of the villus, But even 
admitting this arrangement, are we any nearer to an explanation of the 
fet? What are the agents that effect the change in the fluid as it 
passes through the minute channels or traverses the cells? ‘The eonvert- 
‘ing power is generally ascribed to the nuclei; but there is no evidence 
whatever to show that nuclei have any power of exerting an influence 
‘upon, or changing, matter which passes by them, and it would be absurd 
to suppose that the properties and composition of substances were 
completely altered by their passing through very fine capillary tubes. 

T have endeavoured to show that the changes in question con. 
sist in the conversion of the soluble pabulum into the living 
germinal matter often called the nucleus. The absorbed matter goes to 
imcrease the living or germinal matter. At the same time the outer 
particles of the germinal matter become resolved into the new con- 
stituents The mass of germinal matter or nucleus may remain of the 
same size, although a vast amount of nutrient matter has been taken 
up, and a corresponding proportion of new substance has been formed, 

‘This is the meaning of the vast amount of germinal matter existing 
in connection with every absorbing surface and in every gland. ‘The 
pabulum does not simply pass between these nuclei orcells, but it passes 
into their substance, and Aywvomer fining germinal matter, Its whole 
relations are changed, and it becomes endowed with powers like that of 
the living matter which existed before it, 2%e older diving particies, in 
dying, become resolved ints mew dt inanimate substances, Their 
elements are entirely rearranged, and are made to form new combina- 
tions. These compounds result, not from any changing powers of the 
nucleus acting at a distance, but depend upon the relation which the 
elements were caused to assume just before the death of the living 
matter, and the external conditions which existed at the time the death 
of the particles occurred. 

Any fat, starchy matter, and sugar, after disappearing from the 
intestines, becomes completely changed, and entirely loses all its charac 
teristics. These substances served but as pabulum to certain cells, which 
Tived upon them and grew. The living particles of these cells at length 
died, and among the substances formed might be other kinds of fatty, 
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amyloid, and saccharine matters; but these last are new bodies, not merely 
the starch, fat, and sugar, which were absorbed somewhat altered. 

‘When sugar is absorbed from the intestine, the quantity of amyloid 
in the liver is increased ; and this has been used by Dr. Pavy as another 
argument against the glycogenic theory. He says that: “Instead of the 
liver adlnetug sugar to pass through it, fed ss pet ee it 
transforms that which reaches it into amyloid substance.” But this fact 
of the increase of the amyloid seems to be mo argument against the con- 
Version of amyloid into sugar under normal circumstances, unless it can 
be shown that the amyloid afterwards gradually disippears qwidhent 

‘conversion into sugar. 

It is quite true that the supporters of the glycogenic theory have 
failed to show in what form the sugar is ultimately eliminated or applied 
to further purposes in the economy ; but there seems to be a greater 
difficulty in accounting for the subsequent changes in the amyloid matter, 
‘if we suppose that, normally, it does not undergo conversion into sugar, 
‘The conclusion that the amyloid undergoes conversion into fat requires 
to besupported by stronger evidence than has yet been adduced, before 
it can be accepted, 

It must be bome in mind that the cells, at the circumference of the 
lobules of the liver, are those which become first gorged with fat in fatty 
liver, and that these are the cells which are principally concerned in the 
formation of bile. In cases of amyloid liver, the cells near the contre of 
the lobules are those which become so enormously enlanged in conse 
quence of the accumulation of this amyloid matter, Are we to infer 
that, normally, amyloid is formed principally in the central part of the 
lobule, and bile and fat are produced at the circumference ; or that the 
amyloid formed in the central part gradually becomes resolved into bile 
and fat as the cells gradually pass from the centre towards the cireum- 
ference of the Jobule? This cannot be so, because, to render it possible, 
the cells must move in a direction, from the centre to the circumference 
of the lobule, much more rapidly than is actually the case, 

Looking at the question from an anatomical point of view, many facts 
lead us to infer that the marginal cells are those mainly concerned in 
functional activity, and that those near the centre are being developed, 
and will gradually take the place of the former as they are removed. In. 
the normal state, the central cells are certainly not actively concerned in 
seeretion, (On the Anatomy of the Liver,” and papers in vol. 1 of my 
“Archives”) I incline to the view that, in health, the amyloid matter is 
formed in the same cells with the fat, and that the matter constituting the 
outer part of these cells is being gradually resolved into two Classes of 
substances—biliary matters which do not permeate the ducts—and certain 
substances which readily permeate animal membrane, and are reabsorbed 
with the fluid which is removed from the bile soon after it is formed, while 
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it pases along the ducts. Further provision for the removal of such 
soluble substances exists in the gall bladder, where further inspissation 
takes place. Amyloid, as has been already stated, readily becomes con» 
verted into sugar, but no one has succeeded in causing it to split up into 
sugar and fatty or biliary matters ; but it is quite possible that the matter 
of which the outer part of the liver cell consists, may split into the above 
two classes of substances—the one class permeating animal membrane, the 
other possessing but very slight permeating properties. 

‘The amyloid or glucogenic matter is found in the cells when no 
saccharine or starchy"materials are taken in the food, and this is a strong 
argument against the view that it reselts from some assumed and unex- 
plained metabolic action of the nucleus or cell wall, upon starchy or 
saccharine matters brought to the liver in the portal blood. In fact, 
we can obtain, among other substances, from the liver cell, amyloid 
maatter, albuminous matter, and fatty matter, Each of these constituents 
may vary greatly in quantity in the cells, but it has not been shown 
that the fat or albuminous matter results from changes occurring in the 

substance, or that the albuminous matter is resolved into fatty 
and amyloid. The germinal matter of the liver cell gives rise to certain 
substances, of which the outer part of the cell or formed material is 
There is no limitary membrane, or “cell wall,” to the liver 
cell, Among these may be recognised, afduminows matters, fatty 
matters, amyloid matters, colouring matters, but these are themselves 
tandergoing change. It appears that the principal substances resulting 
from the disintegration of this formed material, under normal conditions, 
ate Méary matters, which are excreted, and other substances which 
again pass into the blood. Among these latter are an albuminous 
‘material closely allied to cavein, and a substance which probably takes 
part in the production of heat. This, according to the theory of Bernard, 
is sugar resulting from changes occurring in amyloid matter; while 
Dr, Pavy considers that the substance resulting from the amyloid is 
‘more nearly related to the fatty class. 

‘There can be no doubt that the relative proportion of the different 
constituents, which can be recognised in the formed material of the 
liver cell, differs greatly in different animals, and in the same animal 
under different circumstances and at different times. The proportion 
‘of these constituents is greatly influenced by the nature of the food. 
Tt is clear that the varying proportion of oxygen in the blood, trans 
mitted to the liver, will influence the proportion of the several constitu- 
ents, resulting from the disintegration of the formed material in a 
remarkable degree, The diminished supply of oxygen may cause the 
accumulation of a large quantity of fat in the liver cells, while a large 
supply would have resulted in the secretion of an increased quantity of 
bile. This subject requires most extended research, but it seems to me 
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that observations should be made from this point of view :—that the 
substances formed in the liver, some of which pass to the intestines in 
the form of bile, while others pursue an opposite direction and are 
carried in the blood to the lungs, result from the disintegration of the 
material, of which the outer part of the so-called liver cell is com- 
posed, and are not duc to any action exerted by the nucleus upon 
Matters passing by, or simply coming into contact with, the cell, 
nor to any peculiar powers exerted by the supposed cell wall itself 

‘The formation of sugar in the liver, like the formation of various sub- 
stances in the different glandular organs, has been considered to be due to 
direct nervous action, and it has been supposed that a nerve centre, with 
afferent and efferent nerve fibres, presides over the actual process of 
secretion in some os yet unascertained manner, Strange too, as it may 
appear, those who accept this view and maintain that nerves influence 
Secretion in some mysterious way, and thus support the idea of a myste- 
rious and peculiar nerve fores, are for the most part most violent oppo- 
nents of all other fictitious entities or agents. It is obvious that when 
the pneumogastric is divided and other injuries to the nervous system 
are inflicted upon a living animal, the circulation of the blood through 
the liver is affected ; and it seems more reasonable to refer the results, 
as regards the secreting process, to the disturbances in the circulation, 
than to seek for an explanation of the fact, by assuming the existence 
of some mysterious nerve secretory action, notwithstanding the familiar 
fact that the secretion of most complex substances is effected in plants 
where there is no nervous system. 

As to the ultimate changes of the sugar, supposing it to be produced: 
normally, or of the amyloid, or the fat supposed to result from it, 
nothing positive is known. Bernard without attempting to explain the 
successive changes, concludes that the sugar is at length destroyed and 
excreted in the form of carbonic acid ; and even Dr. Pavy, in his earlier 
experiments showed that blood which exhibited strong indications of a 
quantity of sugar, was found to contain only traces after it had been 
caused to traverse the capillaries of the lungs Tt is trae that a solation 
of pure sugar is not decomposed by the direct action of oxygen, but 
this is no argument against the view that sugar in the venous blood is 
ultimately resolved into carbonic acid; for it is quite obvious that 
oxidation, as carried on in the ody, occurs under conditions very 
different from those we are able to bring about in our laboratories. In 
fact, Dr. Pavy himself showed that the destruction of sugar by respira- 
don occurs only in blood which contains fibrin. 

No one has any doubt that, in the majority of diseases known to us, 
this very process of oxidation is at fault. ‘There may be quite oxygen 
enough in the fluids of the body, but the state in which it exists may be 
different ; the conditions favouring its combination may be absent; or 
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acid which is evolved from the lungs, ‘This sugar may, under normal 
conditions, be taken up by the masses af germinal matter (cells, nuclei) 
existing in such great number in relation with the capillaries of the 
lungs, and the particles of which these cells consist may become 
resolved into carbonic acid, among other substances; or the sugar may 
be taken up by the blood corpuscles, and the matter of which these 
bodies are composed resolved into carbonic acid and other matters, I 
merely offer these speculations for the purpose of showing that there 
yet remains much to be decided before we shall know precisely how 
fat, sugar, amyloid, and many other substances, become oxidised in the 
living organism, 

‘To sum up: it seems to me that, in the present state of knowledge, 
the greatest caution ought to be exercised in forming a general conclu. 
sion with regard to this most difficult and highly interesting question. 
Bat as far as Iam able to judge, the evidence is at present strongly in 
favour of Bernard's view, that, in health, sugar is produced in the liver, 
and destroyed whilst it is in the blood. In the normal state the destruc 
tion of the sugar occurs at the same rate as its formation; while in 
Certain lesions of the nervous system, and under other circumstances, 
more sugar is formed than can be destroyed—or the quantity formed 
remaining the same, the normal conditions under which its decomposi 
tion takes place being absent or modified, it accumulates in the blood, 
and is excreted by the kidneys and other secreting organs, thus pro- 
ducing diabetes. Whether the excretion of a large quantity of sugar 
in the urine depends upon increased activity of the sugar-forming process, 
or results from the cessation of the destructive changes which occur 
normally, has not been determined. There can be no doubt that certain: 
parts of the nervous system are seriously implicated in all cases, but 
whether the nerves exert a direct influence upon the sugarforming or 
sugarlestroying processes, or only affect these operations indirectly 
through the control they exert upon the calibre of the arteries, and 
therefore upon the quantity of arterial blood distributed to the capilla- 
ties, is not known ; but there are, I think, many facts which favour the 
latter view, while it has never been shown that nerves exert any dire? 
influence upon the growth oraction of any cells whatever. It is true that 
Piliiger professes to have traced nerve fibres into the secreting cells of the 
salivary glands, but his drawings are alone suflicient to justify us in 
receiving his statements with the greatest doubt. I cannot admit that 
any one has yet traced a nerve fibre into an epithelial cell. We must 
not lose sight of the fact that highly complex substances are formed in 
organisms where there are no nerves, and it 7 therefore absurd to con- 
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clude that secretion is essentially a nerve operation. Nerves influence’ 
the processes of growth, formation, and secretion, indirectly by regulating 
the supply of nutrient material ; but the cells probably grow and form 
new substances independently of the nervous system altogether. ‘The 
process of disintegration is affected by the quantity of the soluble con- 
stituents of blood, rich in oxygen, that is permitted to bathe by the cells, 
and this like the access of nutrient matter to the growing cells is regu- 
lated by nerve action. 

Of the Clintoal Importance of Sugar In the Uriue—The existence of 
sugar as a normal constituent of urine has been already considered, 
p- 238, butit is not uncommon to mect with specimens of urine from 
persons apparently in the enjoyment of good health, which exhibit 
unmistakeable evidence of the presence of diabetic sugar, there being 
sufficient to estimate quantitatively, Ihave often found from one to 
two grains of sugar in 1,000 of urine, in cases where all traces of the 
presence of this substance have disappeared in a few days, without any 
of the usual restrictions as to diet; and T have noticed the presence of 
‘small quantities of sugar in the urine more frequently during the summer 
than during the winter months. 1 know other practitioners have made 
the same observation, and in such cases there is often much difference 
of opinion as to whether a patient has diabetes or not. A short 
time since, I found very positive indications in the urine of a gentle 
man, who I ascertained, upon enquiry, had been in the habit of eating 
a large quantity of sugar with fruit tarts. Brown bread, fittle sugar, 
and salines, soon caused the sugar to disappear from the urine. But 
in cases of fatty liver, and in that common condition in persons who: 
live too well, where the liver is somewhat wasted as well as fatty, it 
is very common to find sugar in the urine. The diabetic condition, 
im these cases, may persist for weeks or months and then pass off 
entirely. 

In diabetes, the quantity of sugar is always much influenced by the 
quantity and nature of the food. It increases shortly after a meal, and 
it is undoubtedly augmented when much starch is taken. A meat diet, 
with bran or gluten bread, always causes a diminution of the sugar. 
‘Total abstinence from food, and rest, diminish the proportion; and it 
is increased by exercise, and by 2 large quantity of food. As much as 
two pounds of sugar may be excreted daily; but about one pound is 
the more usual quantity. In 1858 I had under my care a girl, aged 19, 
who exereted daily about one pound and a half of sugar. 

‘The dry harsh skin, the intense hunger and thirst, the emaciation, 
the tendency to the formation of tubercle in the lungs and other organs, 
are familiar to all who are acquainted with the clinical history of this 
disease. In many cases, however, I have remarked that the skin is 
moist, and in some there was excessive perspiration; nor do we find 


OF SUGAR IN THE URINE. 263 


cither intense thirst or hunger in all instances, Dr, Garrod observes, 
that andema of the legs is always present in diabetes. T have, however, 
failed to observe it in more than one instance. Diabetes is one of those 
diseases which runs in certain families, and there is no question that it 
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‘Sugar has been found in the urine in cases of cholera, by Dr. Hassall 
and also by Heintz, but the former observer suggests that, as Hellerhas 
‘shown that in this disease the wroxanthin is in abnormal quantity, it is 
very probable that the sugar may be derived from this substance from 
decomposition. ‘The same change may account for the presence of 
traces of sugar in many cases. See p. 238. Diabetes is a disease which 
does not occur in animals Dr. Prout regarded diabetes as a form of 
dyspepsia, characterised by difficulty in assimilating the saccharine 


Thaye myself found sugar in the urine in pneumonia and phthisis, 
and have frequently met with it in cases of gradual contraction of the 
liver, accompanied with a corresponding condition of the kidneys, with 
albuminous urine. In one case the sugar and albumen seemed to alter- 
nate, Sugar would be present for a few days, while no albumen could 
be detected, and then albumen would appear and the sugar would cease 
foratime. Diabetes is generally accompanied with emaciation, but T 
have seen cases in which the patient was not only well nourished but 
corpulent. Not long since, I was consulted by a very robust and 
healthylooking man, a farmer, weighing 13 stone 6 |bs., who appeared 
tobe suffering from dyspepsia. Tt was, however, found, upon examina 
tion, that the urine was of specific gravity 1,028, contained a considerable 
‘quantity’ of sugar (38 grains in 1,000), and was loaded with albumen, 
‘There were no casts of the uriniferous tubes or other indications of 
renal disease. This case gradually became worse, although the proportion 
of sugar in the urine became reduced, when he was put upon a properly 
regulated dict. 

Tn cases of carbuncle, sugar sometimes appears in the urine, and 
towards the close of chronic exhausting diseases it has been detected. 
When diabetes occurs in old people, it is usually quite under control, 
and not unfrequently partial recovery occurs. The specific gravity is 
often 1,039 oF 1,049, but not more than from three to five pints ate 
secreted, There is no ground for anxiety, even if the urine contains 
‘yery much sugar, provided the quantity of urine passed is not ex- 
cessive. 

‘The highly important and interesting observations lately made by 
‘M. Hohl, in a case of diabetes where inosite, p, 280, was passed in 
Iarge quantities, and seemed to take the place of the urea and sugar, 
must not be passed over, 

Diabetes has been of late years considered by many to depend upon 
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some important change in the nervous system, and there are many facts 
in favour of this view. Bernard induced temporary diabetes by slight 
injury to the upper part of the medulla oblongata, and ithas been shown: 
by him and others that injury to the nervoug system in other parts will 
produce similar effects. Injuries to the head and spine have in man 
been soon followed by the secretion of saccharine urine, and cases have 
been referred to by Drs. Gull and Barlow in which diabetes followed an 
attack of hemiplegia, a violent shake, actual concussion, epilepsy, over 
mental work, or was due to the presence of tumours in the brain. Bat 
it must be borne in mind that isritation of the peripheral branches of 
the pncumogastric in the lungs, stomach, or liver will induce diabetes 
as well as irritation in any part of the trunk of this nerve. Harley 
showed that if alcoho! was injected into the vessels of the liver, diabetes 
was induced. 

to the influence of stimulants, but it need scarcely be said that thousands: 
indulge too freely in alcohol without getting diabetes, for one who 
suffers in this way. And on the other hand, of diabetics, comparatively 
few have indulged in excees of alcohol, It is utterly unreasonable to 
attribute a disease which occurs in the young, which affects both sexes, 
and which is remarkable for hereditary transmission, to the direct effects 
of alcohol, and it need scarcely be said that the fact of the increase of 
sugar in the urine after the administration of alcohol to a diabetic, 
cannot be fairly advanced in favour of the above view, since many 
other things, and evea injury to nerves, direct and indirect, will act in 
preciscly the same way. 

‘The occurrence of this remarkable disease is not due to mere 
pectiliarity in diet or to the mode of life, and up to the present time 
‘we are quite ignorant of the reason why sugar is not present in healthy 
urine, and what conditions lead to the excretion of so large a quantity 
us we meet with in many cases of diabetes ; neither can we tell why 
one case dies in a very short time while another lives for many years 
and passes very much sugar during the whole time. Diabetic livers 
are often much heavier than healthy organs and contain much blood, 
but these changes may be secondary. No constant anatomical altera- 
tions have been discovered in the liver in diabetes, 

Cataract tn Diabetes—It is well known that cataract is very fre 
quently observed in diabetes, and sometimes at any early stage of the 
disease. Mr. Bowman has often diagnosed diabetes from the presence 
of cataract. Dr. G, Weir Mitchell and Dr. Richardson showed that 
cataract was caused in the frog, if syrup was injected under the skin, 
and they arrived at the conclusion that the opacity of the lens depended 
only upon the increase in the density of the fluids which bathed and 
permeated it, It has not, however, been shown that in cases of 
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cataract the density of the serum of the blood is invariably increased, 

and it is improbable that cataract, as it occurs in diabetic patients, is 
due solely to this cause, seeing that it is not present in some of the 
worst cases, while it is sometimes well marked in persons who are 
suffering from a very mild form of the disease. o 

‘The experiments of Dr. Bence Jones and M. Dupré, showing the 
great rapidity with which saline substances pass into the crystalline lens, 
have been too hastily advanced in favour of the notion that the lens is 
the seat of active nutritive changes. The phenomena in question have 
probably nothing whatever to do with the nutritive process, and are 
examples of simple diffusion, Were it not for the determination on 
the part of some persons to prove, in face of a vast array of facts 
pointing to a very different conclusion, that cataract and other diseases 
result from physical changes only, the mere circumstance of the very slow 
and gradual! progress of the opacity alone would be regarded as concla- 
sive evidence against such a doctrine, 

Ih diabetes wounds do not always heal satisfactorily, and surgical 
‘operations should, if possible, be avoided. Slight injuries are not 
unfrequently fatal, and life is sometimes cut short by the exhaustion 
consequent upon large boils or carbuncles. 

‘Origin of the Iarge Quantity of Urea tn Minvetes.—There can be 
no doubt whatever that, in many cases of diabetes, the sugar excreted 
in the urine is not derived solcly from the starchy matters taken in the 
food; for although the patient may be restricted to a diet consisting 
entirely of proteine and fatty substances, sugar is found in the urine. 

‘The recent observations of the Rev. S. Haughton have confirmed 
this conclusion. He shows, in some cases which he investigated with 
the greatest care, that the sugar excreted had a double origin, having 
been in part derived from the starch in the food, and partly from the 
decomposition of proteinc substance. He considers that the protcine 
compounds resolve themselves into glucose and urea without giving 
‘ut work, the total work done in the body in diabetes being at « 
minimum. The large excretion of urea depends not upon the twork 
dene in the dody, 5 in health, but results merely from decomposition. 
In this way the large excretion of urea is explained ; and this cannot 
be accounted for upon the usual theory, that the urea is derived solely 
from the disintegration of tissue, bt I lang of Diabetes 
Mellitus” Dublin, 1862.) 

Ringer draws the following conclusions on this Faaijecks “On the 
Relative Amount of Sugar and Urea in the Urine of Diabetes Mellitus," 
‘Trans. Med.-Chir, Soc., 1860, p. 323. 

1, After the influence of food on the urine has entirely disappeared, 
® constant ratio is maintained between the sugar and urea. 

2. After a purely non-amylaceous and non-saccharine meal, both 
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the sugar and urea are increased, but that during this increase the same 
ratio between them is observed, this ratio being 1 of urea to 22 of 


3 Under both these circumstances the sugar could only be derived 
from the nitrogenous elements of the body, and therefore some ratio 
might on 4 prise? grounds, have been expected. 

Sugar in the Urinein Disease of the Kesplratary Organs —Sugar has 
been detected in cases of disease of the respiratory organs, as pneumonit: 
and bronchitis. In extreme cases of phthisis sugar is occasionally 
detected in the uring, and towards the close of many exhausting diseases, 
a meal of starch is followed by the excretion of saccharine urine, I have 
shown the presence ofa considerable quantity of sugar in the sputum in 
4 case of acute pneumonia, just before the patient’s death. Tt has been 
asserted by some observers, that sugar can always be detected in the 
urine after ansesthesia produced by chloroform, and in cases of bron- 
chitis and emphysema. I have carefully tested for sugar in the urine of 
several patients who had taken chloroform, but did not succeed in 
detecting it in a single instance. The presence of sugar is accounted for 
under these circumstances, on the supposition that in disease of the pul- 
monary organs the sugar is not further oxidised, and carried off as 
carbonic acid. But Bernard has shown that this theory has no 
foundation, and has proved that the condition of temporary diabetes 
produced by irritation of the floor of the fourth ventricle, close 
to the origin of the pneumogastric nerves, is not due to the impaired 
action of the respiratory organs, a8 Reynoso and others have sup- 


Bernard has brought forward various ficts which militate against the 
above view; as, for instance, no sugar appears in the urine after complete 
section of the pneumogastrie nerves, and in many other conditions 
where the respiratory function is impaired. Nevertheless, Reynoso 
(* Comptes Rendus," t. XXXII, XXXIV) states that sugar is present 
in the urine of persons who have been placed under the influence of 
chloroform, bichloride and iodine of mercury, salts of antimony, 
opium and narcotics generally, quinine, and carbonate of iron. He 
also states that, in pleurisy, asthma, and chronic bronchitis, hysteria, 
and cpilepsy, he discovered sugar in the urine. ‘The test employed, 
it is very important to observe, was Barreswil’s solution ; but, before 
applying it, the extractive matters were removed, About 1,500 grains 
of the urine to be tested were treated with a solution of subacetate 
‘of lead. The precipitate was collected on « filter, and the excess of 
lead salt in the filtrate was decomposed by chloride of sodiam ; and 
the solution was again filtered. ‘The clear fluid, after being concen- 
trated, was treated with the copper solution. To another portion the 
yeast test was applied, 
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Michés, who, it should be observed, employed Moore's test, failed 
to confirm the above conclusions. Déchambre (“Gazette Médicale,” 
4852) found sugar in specimens of urine obtained from several old 
people, The test employed was the same as Reynoso used, except that 
the excess of acctate of lead was decomposed with carbonate of soda ine 
stead of chloride of sodium. Dr. Bence Jones obtained “slight, but 
distinct,” evidence of the presence of sugar in the urine of a patient who 
had been twenty-four hours under the influence of chloroform. The 
urine was examined according to Reynoso's directions. M. Blot also 
confirms Reynoso's observations to a great extent. He found sugar in 
the urine of a pregnant woman, and in those who are suckling children 
as soon as the milk was secreted. It is possible that affections of the 
‘Tespiratory organs may be instrumental in producing the diabetic con- 
dition ; but this may be due to the excitation of the peripheral extremi- 
ties of the pneumogastries, depending upon the altered state of the 
palmonary membrane, being propagated along the trunks of nerves to 
that particular part of the medulla oblongata, the artificial irritation of 
which in animals is known to induce diabetes, There are many facts 
which support the doctrine that the processes concerned in the produc- 
tion of the sugar are capable of being excited in a reflex manner, and 
they may therefore be included in the excito-secretory actions, 

‘These observations of Reynoso and others seemed to be so im- 
portant, that it was very desirable to repeat them, I therefore tried 
umerous experiments, but was unable to confirm the results I often 
found the fluid change to a brown colour when heated with the copper 
solution ; but, as I have shown, this is not a proof of the presence 
of sugar. I never conclude that sugar is present in a specimen of urine, 
unless a decided precipitate of the suboxide of copper is produced, 
‘Though this precipitate be very slight, it is characteristic, If it only 
‘amount to an opalescence, as I have before stated, it is sufficient ; but 
achange of colour even to a dark brown, the solution still remaining 
clear, does not, I believe, indicate the presence of sugar. ‘These un- 
satisfactory results led me to institute the experiments upon the action 
of Barreswil’s and Fehling’s solutions, and different forms of the copper- 
test, which have been already described in pp. 246, 248. 

‘The Experiments of Reynoso and Dichambre repeated with Negative 
Resultz—The urine was tested as in Reynoso’s experiments, except 
that carbonate of soda was used to precipitate the excess of subacetate 
of lead, instead of chloride of sodium. The specimens of urine passed 
by six patients under the influence of chloroform, for periods of time 
varying from ten minutes to half an hour, that of an old lady aged 87, 
of an old man aged 96, and of two children suffering from epilepsy, 
were carefally examined. In most, the solution became brown upon 
being boiled ; but no opalescence or precipitate was produced. ‘The 





270 ANALYSES OF 


urine ofa healthy man, aged 24, was also subjected to examination, and 
became brown upon being boiled with the copper test. The results of 
numerous other experiments upon specimens of urine known to contain 
no sugar led me to the conclusion that, in all the above cases, the urine 
was perfectly free from this substance. Kletzinsky has repeated Reynoso’s 
‘experiments, and has failed to confirm his conclusions, Dr, Moore of 
Dublin (Heller's “ Pathological Chemistry of the Urine,” translated by 
W. D. Moore, A.B., M.BIT.C.D.) has examined the urine of twelve 
men and women whose ages varied from sixty to eighty-three, but was 
unable to detect sugar, We may, therefore, conclude that there is at 
present not sufficient evidence to prove that sugar is Actually excreted 
in the urine of old people, or by patients suffering from chest-dlisease, 
or by those under the influence of chloroform, &c. It is probable that 
it may be occasionally met with in some of the above cases. 

Analyses of Dinbetic Urine.—It is difficult to estimate the urea in 
diabetic urine by the old process; but the proportion may be ascer- 
tained by the volumetric method, which has been described, ace p. 99. 
‘The following analyses show the composition of the urine in some cases 
of diabetes. 

Analysis 66.—Urine from a gitl aged 19. Specific gravity, 1.0373 
acid, clear, pale, 

Analysis 67.—From the same, Specific gravity, 1,036 ; acid. 

Analysis 68.—Kidney from a girl aged t9, whose urine is given ip 
Analyses 66, 67. ‘The weight of each kidney was 7} ounces. The cortical 
substance was pale, but the pyramids were much congested, 
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Analysis 69 —From a man aged 30, bout one month before death. 
Specific gravity, 1,023, 

Analysis 70.—From a woman aged 28, a week before death, Acid; 
specific gravity, 1,027. 

Analyses 71 ind 72.—Kidneys from a woman age 28, the composi. 
tion of whose urine is given in Analysis 70. The tubes clear and well 
defined, containing epithelium of a circular form, ‘The Malpighian 
bodies were large, their vessels containing blood. No fat coukl be 
detected. All the structures were unusually well marked (M.B, 
vol. I, 40), 
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Analysis 73.—From a patient who was passing sixty ounces of urine 
daily. Reaction acid ; specific gravity, 1,021. 
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‘Sugar + hot estimated 18:99 18.08 soz4 3S:0g 4140 G2yr 28-go S27 
Analyses 74, 75, 76, represent the composition of the urine ina 
case of diabetes under my care in the hospital. The patient was a 
healthy-looking girl, only cightecn years of age. She had been suffering 
from the disease for about three months. Various plans of treatment 
were tried, without any marked results. She remained under treatment 
for six weeks, and then left the hospital. She drank from four to six 
pints of fluid daily ; and, wher living on a moderate meat dict, with a 
small quantity of bread, passed rather under a gallon of urine. ‘The urine 
‘was analysed from day to day;and I select three specimens for illustra 
tion, When the last was obtained, her dict was restricted to bran- 
Discuits and milk. The results are expressed in grains, and represent 

the quantities passed in twenty-four hours. 
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‘THE TREATMENT OF DIABETES. 


Inthe treatment of a case of diabetes, careful regulation of the dict 
is of the first importance. ‘That starchy and saccharine substances taken 
in the food, cause an increased quantity of sugar in the urine, is proved 
beyond question, while, on the other hand, every practitioner is fiuniliar 
with the improvement that invariably takes place in the condition of the 
diabetic patient, even a very short time after the allowance of these and 
allied substances has been reduced. 

‘There are many cases of slight diabetes, which recover directly 
starchy and saccharine matters are avoided, or even reduced in quantity. 
In such cases it would seem that the sugar is derived from these 
substances only, while, in severe cases, the excretion of sugar continues 
although the patient is restricted to a dict consisting of albuminous 
matters and bran, Patients suffering from the first form of the malady 
live for many years, and if proper precautions are taken, the disease may 
be Jong kept in abeyance, if it cannot be completely cured. Tn many 
cases the diabetic condition passes off, and after an interval reappears 
‘The disease may continue for many years, or it may carry off the patient 
ina few months. It is, however, rare for a confirmat case to recover 
completely, 

Except in very severe forms of the discase, it is ncither expedient nor 
necessary to insist too strongly upon a very strict diet immediately the 
patient comes under treatment, for many rebel if this is attempted at 
‘once, who might be induced to submit toa fully restricted dict if the 
system was introduced gradually. ‘The quantity of wheaten bread may, 
at first, be reduced, and the proportion of meat may be increased, and 
brown may be substituted for white bread. ‘Then some of the bran food 
may be tried, and gradually substituted for bread, and by employing a 
little ingenuity in using bran, eggs, cream, and glycerine, a perfectly res- 
uicted diet may be enforced without distress to the patient. In truth, 
every individual case of diabetes must be considered and carefully 
treated according to the symptoms present. To put every one upon a 
rigid diet, because there is sugar in the uring, is as absurd as it is useless 
and cruel, and it is probable that some cases would live much longer 
upon an ordinary diet than upon a rigidly exclusive one, 

‘The diabetic may be allowed to take his tea and coffee with cream 
instead of milk; we may allow jellies of various kinds, but of course 
they should not be sweetened with sugar. We are not, however, com- 
pelled to deny even sweet flavours to the diabetic, for he may use 
glycerine; the preparation now made so largely by Messrs. Price 
(Price's glycerine) is so pure, and its taste is so perfectly sweet, that it 
can hardly be distinguished from sugar. 
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Glycerine may be used for sweetening tea, coffee, and cocoa; it may 
be introduced in custards; and with eggs and gluten bread well softened, 
a very palatable kind of pudding may be prepared ; glycerine, eggs, and 
bran may also be made into a light sort of cake or pudding, which may: 
serve to vary the monotony of a strict diet. 

The diabetic patient may take 2 moderate quantity of milk, but it 
should be borne in mind that milk contains a form of sugar, and, there- 
fore, is not to forma staple article of food in this disease. Various kinds 
of meat and white fish may be taken, il, fat, cream, and butter are 
advantageous in some cases. Eggs may be taken if they agree with 
the patient, but sometimes they upset the stomach, Soups of various 
kinds—but not containing flour. Cheese, cream cheese, ham, and 
bacon may be caten by diabetic patients, 

‘The best vegetables are cabbage, French beans, lettuce, and water- 
eresses. Asparagus should not be taken, as, according to Dr. Harley, 
when eaten in quantity, temporary diabetes may be induced. Potatoes 
and all vegetables- containing much starch, and fruits, both fresh and 
dried, as they contain sugar, must not be eaten. 

Itis scareely necessary to particularise the individual articles of food 
which may be taken by the diabetic patient. Long lists have been 
given in many works, but some of these bills of fare are more amusing 
than useful. The most curious of any that I have seen is the carte of 
Prof. Bouchardat, Paris, 1859, which has been translated by Dr. Bence 
Jones, and strongly recommended by him. I cannot, however, help 
thinking that a number of the dishes enumerated for diabetics would 
derange the strongest stomachs. The complete list would extend over 
six or seven pages, and I shall therefore content myself with giving as 
examples a few of the strange compounds which are not likely to be 
very popular in this country. I should not have the courage even to 
ask my patients to try them, unless they could be prepared by a most 
experienced French cook. 

* Pickled pork, with cabbage, also with sourkraut. These should be 
washed in much water, and well dried. 

“ Black pudding, ham, and spinach. 

Fresh herrings, with butter, or with sauce piquante. 

Black beetles (!), with butter, garlic, and other herbs. 

* Sardines, pickled in oil. Salt herrings, with olive oil, 

* Mesentery of the calf, in oil (very good). 

“ Calves’ cars, plain. 

“Calves' brains, with butter a Ia poulette, or fried with gluten flour. 

* Slices of goose, with olives. 

* Bried oysters. Carp’s roe. Fried legs of frogs, Fried crabs’ tails. 

* Pike, with caper siuce and oil. 

“ Herring, with butter or oil, or mustard sauce. 
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“ Ray, with butter or caper sauce, Sea cel, with oil or butter. Cod, 
with oil or butter. 

Mussels, a Ia poulette or pickled, Frogs. Lobster salad. Crabs. 
Prawns; or beetles or cmb sausages. 

“Young green walnuts, in salt water without vinegar; the same 
dried." See“ Medical Times and Gazette,” Jan, 28, 1865. 

Substitutes for Bread.—Some of the best substitutes for wheaten 
bread are Souchardat’s gluten bread, or M. Durand’s Toulewse gleiten 
Sread (Callard’s English gluten), but the bran biscuits, prepared as Dr. 
Camplin directs, are far superior to either, The first contains about 25, 
and the Toulouse bread 26 per cent. of starch, while the last contains 
only traces of this material when properly prepared. 

Formula for making Bran Cakes.—Dr. Camplin, who has himself 
suffered from diabetes, has proposed a most valuable kind of food made 
from bran, The bran is ground fine in a mill, sifted, and can then be 
made into a kind of cake, The directions Dr, Camplin gives are as 
follows':—“Take 2 sufficient quantity (say a quart) of wheat bran, boil ir 
in two successive waters for a quarter of an hour, each time straining it 
through a sieve, then wash it well with cold water (on the sieve) until the 
water runs off perfectly clear ; squeeze the bran in a cloth as dry as you 
can, then spread it thinly on a dish, and place it in a slow oven; if pat 
in at night let it remain until the morning, when, if perfectly dry and 
crisp, it will be fit forgrinding, ‘The bran thus prepared must be ground 
in a fine mill, and sifted through a wire sieve of such fineness as to re 
quire the use of a brush to pass it through; that which remains in the 
sieve must be ground again until it becomes quite softand fine.* Take 
of this bran powder 3 ounces (some patients use 4 ounces, the other in- 
gredients as follows), three new-laid eggs, t} ounce (or two ounces, if 
desired) of butter, about half a pint of milk ; mix the eggs with a little 
of the milk, and warm the butter with the other portion; then stir the 
whole well together, adding a little nutmeg and ginger, or any other 
agreeable spice. Bake in small tins (pattipans), which must be well 
buttered, in a rather quick oven for about half an hour. The cakes, 
when baked, should bea little thicker than a captain's biscuit; they may 
he eaten with meat or cheese, for breakfast, dinner, and supper; at tea 
they require rather a free allowance of butter, or may be eaten with cent 
or any of the soft cheeses. It is important that the above directions as 
to washing and drying should be exactly followed, in order that it may 
be freed from starch, and rendered more friable,” (“On Diabetes,” 
p- 86.) The mill may be obtained from Mr. Gollop, 149, Cheapside. 
‘The bran powder and biscuits cost 1s. 6d. apound. The gluten biscuits 
vost 24, 6d. a-pound, 


© ‘This is particularly necessary in cases of iretable bowels 
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An excellent form of bran, very finely powdered, has been recently 
introduced by Messrs. Chapman and Co., of the St. James’ Mills, 
Hatcham, S.E, This is to be obtained retail of Mr. Bonthron, baker, 
‘Regent Stree!, and is sold in small tins. 

‘The same firm also prepares a capital kind of flour for making ordi- 
nary bread, This is called whole meal flour, in consequence of the 
bran being ground up with other parts of the grain. The bread is, of 
course, more nutritious than ordinary baker's bread. ‘he price of this 
Slour is the same as that of the best white flour. 

New Glycerine Sponge Cake—I\t occurred to me, some time since, 
that the bran, with eggs and glycerine, might be made into a form of 
sponge cake, and I tried some experiments with this view. Mr, Blatchley 
sacceeded in making for me a most excellent diabetic food of these in- 
gredients, It is not only palatable, but really nice, When freshly made, 
the cakes are as soft as ordinary sponge cake. ‘They may be dried, and 
will keep for any length of time. In the dry state they can be readily 
softened in soup, tea, or coffee, They can be flavoured with lemon, or 
other flavour, according to taste, A similar kind of food can be made 
with savoury gmvy; and in cases where the digestive powers of the 
stomach are impaired, a few grains of pepsin can be added with advan- 
tage. Food made on a similar principle with ordinary flour, con- 
centrated extract of meat, and pepsin, is valuable in many cases when 
‘the stomach is very weak and irritable, 

‘The sponge cakes are prepared by Mr. Blatchley, 362, Oxford Street, 
When fresh they cost 2s. 6d, and when dry 3s. 6d. per pound, They 
form by far the most palatable diabetic food I have ever tried, 

Almond Cake-—Dr. Pavy (“On Diabetes," p. 134), has recently 
added another substitute for wheaten bread-almond cake and bread. 
A very palatable kind of bisenit has been prepared with egg and blanched 
almond powder, according to Dr. Pavy's suggestions, by Mr. Hill, of 

i Street. 

Patients often desire to change their diet from time to time, and 
they may be allowed to try one substitute for bread after another. 

Manufacturers of Gluten Bread, Se, for Diabetic Patients—The 
various substances required for diabetic patients may be obtained of the 
following firms, which are arranged alphabetically — 

Van Abbott, G., and Co., Howford Buildings, 148}, Fenchurch 
Street, and 5, Princes Strect, Cavendish Square—Gluten Bread— 
Toulouse Gluten Bread, &c. 

Bell, 338, Oxford Street—Gluten Bread, &e. 

Bewley and Evans, 3 and 4, Lower Sackville Street, Dublin—Gluten 
‘Bread, &c. 

Blatchley, E., 362, Oxford Street—Bran and Gluten—Bran and 
Gluten Cake and Biscuits—The Glycerine Sponge Cake. 


sa 
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mansanilia, 
and Manilla, may be taken, and good claret may be recommeniled, In 
dey sherry and Madeira there is comparatively little sugar, ftom 4 to 20 
grains in an ounce, Champagne contains, according to Dr. Bence 
Jones’ estimate, from 6 to 28 grains in the same quantity, Claret, 
Burgundy, Moselle may be obtained without sugar. Brandy and whiskey 
are the best spirits. Vichy, or other alkaline water may be taken in 
moderate quantity, but it is well to restrain the diabetic patient from 
taking too much liquid. Lime, potash, soda, and lithia water may be 
given with the stimulant. 

Alcohol is said to increase the sugar, but moderate quantities of 
brandy or whiskey seem to be of service in some cases. T am accus- 
tomed to order two or three ounces of whiskey daily, if the patient is 
weak, I have never seen any bad effects resulting, and many cases 
have improved while taking this stimulant. 

Medicines, —Various medicines have been prescribed in cases of 
diabetes, and there can be no doubt that benefit often results from the 
use of ordinary tonics. The mineral acids are sometimes of service. 
Phosphoric acid allays the thirst. A very agreeable drink may be made 
as follows -—acid phosph. dil. a drachm, glycerine an ounce, water half 
‘a pint; mix: a few tablespoonfuls of this may be taken occasionally 
during the day. Various* bitter infusions, and citrate of potash and 
ammonia, sometimes appear to do good. Opium is with some a very 
favourite remedy, but in most of the cases in which it has been given: 
the diet has been altered as well, so that, with regard to this and many 
other remedies, it is impossible to say how far the benefit has resulted 
from the remedy, or has been due to the dict. Of all the remedies I 
have tried, the old tincture of sesquichloride of iron has, 1 think, been 
of the most use, I give from ten minims to halfa drachm, two or 
three times a-day, in infusion of quassia, and make the patient con- 
tinue taking the medicine for months. Under its use, I have found in 
many cases that the strength has improved, and the patient has gained 
in weight. Sulphate of ainc has been recommended. Hydrocyanic acs 
is valuable in cases when there is any irritability of stomach. Cod- 
liver oil is very serviceable in some cases. 

Sugar has been given in large quantity in diabetes, and, as would be 
supposed, has been found worse than useless. 

Atkalies have been administered without decided benefit, I have 
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given large doses of liquor potassze (3{ij per diem) without any alteration 
in the quantity or density of the urine, Vichy water is a very favourite 
grateful to the patient.’ For this reason they may always be ordered, 
but F doubt if any real effect is produced upon the disease by their use, 
Rennet and Pepsin have been given in diabetes. Dr, James Grey 
(Glasgow Medical Journal," vol. TV) states that, of 
persons treated by rennet, seven “ completely recovered,” but they were 
also placed upon a restricted diet. Dr. Roberts tried rennet, but 
although the patient improved while taking it, he improved quite as 
rapidly before he commenced taking this remedy. (“Brit Med. Joum.,” 
Nov, 17, 1860) According to Leubuscher, the quantity of urea, 
chloride of sodium, and sugar were increased by the administration of 
Pepsin, and Dr, Parkes also found that this substance increased the 
sugar. On the contrary, in one case in which I tried it, benefit resulted, 
bur then there was some dyspepsia, and I thought that the diet was 
imperfectly assimilated. Ina very bad case of diabetes pepsin is of 
Tittle use, but in various conditions in which the digestive power of the 
stomach is impaired, either temporarily or permanently in any disease, 
it is a most valuable remedy. Really good pepsin has not yet been 
fairly tried, ‘The method of preparing pepsin is given in page 86, The 
powdered pepsin may be kept in a well-stoppered bottle for three 
years without its active powers being in any way impaired. Four 
fifths of a grin with ten drops of dilute hydrochloric acid and an 
ounce of water dissolve 100 grains of hard-boiled white of egg. 
(“Archives of Medicine,” 1856, vol. J, pp. 269, 316.) It is prepared 
by Messrs. Bullock & Reynolds, and costs a shilling a drachm, which 
may be divided into fifteen or twenty doses. 
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‘Bidecker has found in the urine of-a patient a substance which 
possesses many of the reactions of sugar, This is termed alkapton, 
At is ofa pale yellow colour, and docs not crystallive. It contains 2 
large quantity of nitrogen. It reduces copper, like sugar, but does not 
reduce oxide of bismuth, nor is fermentation excited in it by yeast. 
Urine containing it becomes of a brown colour upon exposure to the 
air, if an alkali be present, without the application of heat, ‘This change 
‘occurs if potash be added. Sugar and patash change colour only when 
the solution is boiled. 

Alkeapton was separated by Bddecker from the urine hy the following 
process —Afier precipitation with acetate of lead, the mixture was 
filtered, and the solution mixed with tribasic acctate of lead, avoiding 
excess, The precipitate was washed, suspended in water, and decom- 





had evaporated. (Bodecker ; “ Zeitschrift. £ nat. Med.” VII, 128; “ Ann. 
Ch. Pharm.,” Jan. 1861; Bowman's “Medical Chemistry,” ectited by 
Prof. Bloxam, j2 st.) Alkapton was found in the urine of an infant by 
Dr. Johnson, his attention being called to it by the brown stains on the 
linen (quoted in Bowman's “Med. Chem.." by Bloxam, p. 52} 


LEUCINE, 


Leucine (€.:13N@,) occasionally occurs as a deposit from the 
urine ; but more generally it is held in solution, and can only be obtained 
by concentration of the Buid, when it crystallises out in the form of 
small spherules, which are composed of acicular crystals which radiate 
from a common centre. ‘This substance has of late been found in 
many of the solids and fluids of the animal body. It is not very soluble 
in water (one part in twenty-seven), but more go in alcohol. It erystal- 
lises from aqueous solutions, for the most part in spherical masses, which 
exhibit a radiated arrangement. From alcohol, leucine is deposited in 
the form of pearly scales, somewhat resembling cholesterine ; but these 
are composed of small spherules, Dry leucine can be sublimed with- 
out change. Leucine has been found in the saliva, pancreatic Juice, 
and in the pulmonary tissue of the ox (Cloétta, “ Chemical Gazette,” 
1856, p. 61). Frerichs and Stideler have detected Ieucine in the blood, 
urine, and bile of patients suffering from typhus, small-pox, and other 
exanthemata. Dr, Thudichum found leucine in the urine of « man 
whose liver yielded a large quantity of it (“Treatise on the Pathology 
of the Urine,” 1858). It was obtained by concentrating the urine, 
‘This substance is probably formed in the liver, In certain diseases, it 
is to be detected in very considerable quantity. Crystals of leucine 
may often be scen in sections of livers of patients who have died of 
Jaundice, It i said to occur especially in the urine of patients suffering 
from acute yellow atrophy of the liver. 1 have detected leucine in the 
urine in many cases of chronic wasting of the liver accompanied with 
jaundice, and have obtained it from the tissue of the kidney. Sar 
pl. VII, fig. 32, p. 17. 

No satisfactory tests for leucine are yet known. If it can be obtained 
pretty pure by repeated recrystallisation, the dry leucine may be sub: 
Timed. The sublimate, composed of aggregations of rhombie plates, 
could not be mistaken for anything clse. Urate of soda and many other 
substances crystallise in spherical globules, like leucine. Crystals of 
this form, however, which are soluble in alcohol, and again crystallise in 
spherules from an aqueous solution, can hardly be anything but leucine. 

Of Obtaining Crystals of Lewcine from the Urine —The exmctive 
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matters often interfere with the crystallisation of [the leucine from urine, 
and the concentrated extract often remains for days without undergoing 
anychange. Frerichs (“ Klinik der Leberkrankheiten,” Band I, s, 221) 
Tecommends that the concentrated urine should be digested for some 
time with cold absolute alcohol. By this means, the extractive matters 
are gradually dissolved out. The residue is then to be treated with 
boiling spirits of wine; and leucine crystallises out as this solution cools. 
It may be purified by recrystallisation. The extractive matter may be 
in great part separated by precipitation with acetate of lead. If much 
Jeucing is present it erystallises if the urine be concentrated. Crystals 
of leucine are represented in “Illustrations of Urine," pl XU, figs. 3 
and 4. The crystals at @ were crystallised from water, The rest were 
obtained from an alcoholic solution. 


‘TYROSINE. 


‘Tyrosine (CyM,,NO,) has been detected in the urine of typhus fever 
by Frerichs and Stideler. Like leucine, it is probably produced in the 
liver, It has been detected in this organ by Frerichs, Dr. Thudichum, 
and many other observers. It has been extracted from several animal 
fluids. ‘Tyrosine crystallises in long white needles, and is very slightly 
soluble in cold water. Crystals of tyrosine are represented in “ Ilustra~ 
tions of Urine," pl. X11, fig. 5. It is dissolved by boiling water, 
alcohol, ether, the mineral acids, and alkalies. It may be prepared by 
boiling horn, feathers, or hair, with dilute sulphuric acid, for forty hours, 
‘The dark brown liquid isto be made alkaline with milk of lime, warmed, 
and then filtered. Sulphuric acid is added to neutralisation, and 
crystals are deposited upon evaporating the liquid. A very delicate 
test for this substance has been proposed by Hoffman. A solution 
of mercuric nitrate, nearly neutral, is to be treated with the solution 
Suspected to contain tyrosine. If this body be present, a reddish pre- 
eipitate is produced, and the supernatant fluid is of a very dark rose 
colour. Frerichs tests for tyrosine as follows:—The matter sup- 
posed to be tyrosine is mixed with sulphuric acid in a small capsule. 
After the lapse of half an hour water is added. The solution is then 
‘boiled, and excess of carbonate of lime added. To the filtered solu- 
tion a few drops of a solution of perchloride of iron which is free from 
acid are added, A dark purple colour is produced iftyrosine is present. 
In order to obtain tyrosine from urine it is necessary to adil a solution 
of acetate of lead until a precipitate is no longer produced. Sulphu- 
retted hydrogen is passed through the filtered liquid. The sulphuret of 
lead being separated by filtration, the clear solution may be concen- 
trated by evaporation, when tyrosine, if present, will crystallise out. 
‘Tyrosine crystallises in long white needles, which are aggregated to 
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form brushdike masses. De la Rue found tyrosine in the cochineal 
insect. This is doubtless one of the substances resulting from the 
disintegration of albuminous matters. I have found it in consider- 
able quantity in urine which contained much uric acid, and had bees 
Jeft to stand in a warm place for many weeks. 

Leucine and tyrosine have been detected by Dr. Harley in the 
urine of a dog four days after dog’s bile had been injected under the 
skin. 
INOSITE. 

Inontte (CuH1:02+ 4H) was discovered by Scherer in the juice of 
muscle, after the creatine and creatinine had been separated. Tt ix 
termed muscle sugar, and may be obtained in the form of colourless 

prismatic crystals, which are efflorescent. Crystals of inosite are repre- 
veatedin "Hlustatcna of Uring® p. 149, pl. VI, fig. 5. Inosite doesnot 
teduce the oxide of copper to the state of suboxide, as is the case with 
diabetic sugar and grape sugar, It tastes sweet, and has the same com= 
position as the latter substance. Tnosite may be detected by evaport- 
tion nearly to dryness in a platinum basin, when, if a little ammonia 
and chloride of calcium be added, a rose colour is produced, especially 
if the mixture be again concentrated by evaporation. 

Cloétta has found inosite in the urine in Bright's disease, but has 
failed to detect it in the healthy secretion. He has discovered it in 
the lungs, liver, spleen, and kidneys. The lungs also contain traces 
of uric acid, taurine, and leucine. M. Hohl has lately recorded a 
case of diabetes in which a large quantity of inosite was obtained from 
the urine (* Gazette Hebd, de Méd, et de Chir.,” 1859, p. 2215 “ Journal 
de la Physiologie,” No, VI, p. 344). In this case, the proportion of 
sugar gradually diminished, and at the same time the quantity of urea 
excreted became less, while the inosite gradually increased in amount 
until upwards of Hira hundred grains of this substance were passed in 
the twenty-four hours. ‘This observation is one of great interest in con- 
nection with the pathology of diabetes, 
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Acetone (CoH,O,}—Dr, Petters, at the suggestion of Dr. Lerch, 
Prague, sought for acetone in the urine in a case of diabetes, and 
covered it both in the blood and urine (“ Vierteljabrsch. flir die Pract. 
Heilkunde,” Prag. 1857, vol. LY, p. 81). The peculiar smell of 
diabetic urine is to be attributed to the presence of acetone, according 
to this observer. 

CYSTINE. 

Cystine (CoM) is found ina state of solution in the urine in 

some cases, although it more usually occurs as a deposit, We shall, 
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therefore, consider it more particularly under the head of urinary 
deposits. Julius Miller (Archiv der Pharmacie") obtained some 
urine from a boy 6} years of age, which contained cystine in solution. 
‘The urine was alkaline. ‘The cystine was precipitated in the crystalline 
form by the addition of excess of acetic acid. Thoel mentions the 
occurrence of cystine in the urine of many members of the same 
family (Liebig and Wobler’s “Annalen,” 1856). Crystals of cystine 
are represented in “Tlustrations of Urine,” pl. XII, fig. 6. See also 
“ Illustrations of Urinary Deposits” in Part IV. 

‘Tourine (C,4,N8,0,) has been found in the urine of jaundice, 

AMantoin (C1,N,0,) has never been detected in human urine, but 
it was present in the urine of a dog into whose lungs oil had been 
injected by Frerichs and Stideler. It may, perhaps, exist in the urine 
of young children (Parkes). It is always present in the urine of calves 
while sucking, but afterwards it is replaced by hippuric acid. 

Guanin, Sarkesin, and Kynurente Acta (the peculiar acid of the 
urine of the dog), have never been positively detected in the urine of 
man (Parkes), 

Mypoxantnin (©,HN,0,), or sarkine, is found with xanthine. It 
has been detected by Scherer in the urine in leucocythemia. 


T have ventured to occupy some time in the consideration of the 
characters of certain substances the presence of which in urine has only 
very recently been demonstrated. Probably, when the various materials 
removed in this excretion shall have been more thoroughly investigated, 
and when we know more relating to the precise conditions under which 
they are formed in the animal economy, the treatment of many diseases 
will be placed on ‘a sounder basis, and we shall be able to relieve 
sufferings and prevent the progress of morbid changes over which we 
have now very little control. It is true, there are some who consider 
all this minute scrutiny and scientific investigation to be useless, or at 
Teast unnecessary and anpractical, but it is difficult to understand how 
any one who has properly studied his profession can hold such an 
opinion, for is it not obvious that the more minutely our investigation 
of diseased processes is carried out, the more we shall know about 
them, and the better able shall we be to suggest plans of treatment to 
combat the abnormal changes? That scientific work will ultimately 
lead to great practical results in treatment is certain; and every one 
must feel that time devoted to original research is most and 
mm poe original usefully, 





PART IV. 
URINE IN DISEASE AND ITS EXAMINATION. 


‘TAR MICROSCOPICAL EXAMINATION OF URINE—OF THE VARIOUS 
URINARY DEPOSITS—OF CALCULOUS DISORDERS. 


‘The examination of urinary deposits is a subject of the greatest im- 
portance, and the advantages derived from it are 80 generally admitted 
that I need scarcely refer to its value in assisting us to form a diagnosis 
‘in many cases of disease. Within the last fifteen or twenty years, the 
‘methods of investigating urinary deposits have been much simplified, 
and the results obtained by the conjoint use of the microscope and 
chemical analysis have been 0 accurate and decided, that the nature of 
the greater number of deposits has been definitely determined. 

‘When the student commences to examine urinary deposits for the 
first time, he will doubtless mect with many difficulties; and in some 
specimens which he examines, he will perhaps discover no deposit 
whatever; whilst in other cases the whole field of the microscope 
is seen to be occupied by substances of various shapes and colours, the 
‘nature of which he will be unable to ascertain. Many of the substances 
which lead to this difficulty have obtained entrance into the urine acc 
dentally ; and the observer should therefore be wamed against mistakes 
easily made, which are serious, and may bring great discredit upon his 
powers of observation. Portions of hair have been mistaken for casts of the 
renal tubes; starch-granules for cells ; vegetable hairs for nerve fibres 5 
casts for the basement membrane of the uriniferous tubes; and many 
other substances of extraneous origin, such as small portions of woody 
fibre, pieces of feathers, wool, cotton, &c., often take the form of some 
of the urinary deposits, and to a certain extent resemble the drawings 
given of them in their general appearance, so as to mislead the student 
in his inferences, and retard his progress in investigation. 

Collecting Urine for Microscopical Examination.—Urine, which is 
to be submitted to examination, should be collected in considerable 
quantity, in order to obtain sufficient of the deposit for examination. In 
many instances, the amount of sediment, even from a pint of urine, is 
so small that, without great care in collecting, it may be altogether 
passed over. The amount of deposit from a measured quantity of 
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urine should always be roughly noted. The space occupied by the 
deposit may be compared with the total bulk of the fluid, and we may 
say the deposit occupies a fifth, « fourth, half the bulk of the urine, &c. 

Bottles used for camying specimens of urine should be made of 
white glass, with tolerably wide mouths, and capable of holding at least 
four ounces ; but if the sediment only of the urine is required, the clear 
supernatant fluid may be poured off, after the urine has been allowed to 
stand for several hours, and the remaining deposit may then be poured 
into small bottles of an ounce capacity, or even less. ‘The only ob- 
Jection to this latter mode of collecting urine {s, that no estimate of the 
amount of sediment deposited by a given quantity of urine can be formed. 
‘The bottles may be arranged in a casc capable of containing two, four, 
or six, They may be obtained of Messrs. Weiss, in the Strand; Mr. 
Highley, Portland Street, W.; Mr. Matthews, near King's College 
Hospital; and other instrument makers, 

Ferlod when the Urine should be Exam{ned—In all cases the urine 
should, if possible, be examined within a few hours after its secretion ; 
‘tnd, in many instances, it is important to institute a second examination 
alter it has been allowed to stand for twenty-four hours or longer. Some 
‘specimens of urine pass into decomposition within a very short time 
after they have escaped from the bladder; or the urine may be actually 
decomposed when drawn from the bladder. Under these crcum- 
stances, we should expect to find the secretion highly aikaline, having a 
strongly ammoniacal odour, and containing crystals of triple phosphate, 
with granules of earthy phosphate ; and upon carefully focussing, nu- 
merous vibriones may generally be observed, In other instances, the 
urine docs not appear to undergo decomposition for a considerable 
period, and may be found clear, and without any deposit, even for weeks 
after it has been passed. 

Tn those cases in which uric acid or octahedral crystals of exalate of 
Jime are present, the deposit increases in quantity after the urine has 
stood for some time. ‘These salts are frequently not to be discovered 
in urine immediately after it is passed, but make their appearance in the 
course of a few hours. The deposition of uric acid is said by Scherer 
to depend upon a kind of acid fermentation. 

In order to obtain sufficient of the deposit from a specimen of urine 
for microscopical examination, we mast place a certain quantity of the 
fluid in a conical glass, in which it must be permitted to remain for a suffi 
cient time to allow the deposit to subside into the lower part, pl. 1, p. 92. 

‘Removal of the Deposit from tho Vesse! containing it—In order 
to remove the deposit from the lower part of the vessel in which it has 
subsided, the upper end of the pifaie is to be firmly closed with the 
forefinger, the tube being held by the thumb and middle finger. Next, 
the lower extremity is to be plunged down to the bottom of the deposit. 
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‘The forefinger may now be raised very slightly, but not completely 
removed, and a few drops of the fluid with the deposit slowly pass up into 
the tube, ‘Apparatus’ pl. I, fig. t- When a sufficient quantity for exarni- 
nation has entered, the forefinger is again pressed firmly upon the upper 
opening, and the pipette carefully removed. A certain quantity of the 
deposit is now allowed to flow from the pipette on to the glass slide or 
cell, by gently rising the forefinger from the top. It is then covered 
with the thin glass cover, and subjected to examination in the usual 
way. Dr. Venables recommends that the deposit should be obtained 
by inverting a corked tube into which the urine has been previously 
poured. A small quantity of the deposit adheres to the cork, and may be 
removed to a glass slide. The pipette is, however, the more efficient, and 
byits use the deposit may be separated from a very large quantity of urine. 

Of Collecting a very small Quantity ofya Deposit from a Fluid.—When 
the quantity of deposit is very small, the following plan will be found of 
practical utility. After allowing the lower part of the fluid, which has 
been standing, to flow into the pipette, as above described, and removing 
it in the usual manner, the finger is applied to the opening, in order to 
prevent the escape of fluid when the upper orifice is opened by the 
removal of the finger. The upper opening is then carefully closed 
witha piece of cork. Upon now removing the finger from the lower 
orifice, the fluid will not run out, A glass slide is placed under the 
pipette, which is allowed to rest upon it for a short time, It may be 
suspended with a piece of string, or supported by the little retort stand. 
Any traces of deposit will subside to the lower part of the fluid, and must 
of necessity be collected in a small drop upon the glass slide, which may 
be removed and examined in the usual way. 

Another plan is to place the fluid, with the deposit removed by the 
pipette, in a narrow tube, closed at one end, the bore of which is rather 
Jess than a quarter of an inch in diameter, ‘This may be inverted on & 
glass slide, and kept in this position with a broad elastic Indis-rubber 
band, The deposit, with a drop or two of fluid, will fall upon the slide, 
‘but the escape of a further quantity of fluid is prevented by the nature 
of the arrangement, which will be understood by reference to ‘ Apparar 
tus’ p. 92, pl. IV, fig. 32. 

Magnifying Powers required In the Bxamination of the Urlwe— 
Urinary deposits require to be cxamined with different magnifying 
powers, The objectives most frequently used are the inch and the 
quarter of an inch. The former magnifies about 4o diameters (240); 
the latter from 200 to 220 (x 200, X 220). Large crystals of uric acid 
may be readily distinguished by the former, but crystals of this substance 
are sometimes £0 minute that it is absolutely necessary to use high 
powers. Octahedra of oxalate of lime are frequently so small that they 
cannot be seen with any power lower than a quarter; and, in order to 
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bring out the form of the crystals, even higher object glasses than this 


are sometimes necessary. Spermatozoa may be scen with a quarter, but 
they then appear very minute. In these cases, an eighth of an inch 
object glass, which magnifies about 400 diameters (x 400), will be of 
advantage, The casts of the tubes, epithelium, and the great majority 
of urinary deposits, can, however, be very satisfactorily demonstrated 
‘with a quarter of an inch object glass. 

Some deposits, the nature of which és doubtful, must be subjected to 
examination in fluids possessing different refractive powers, such as water, 
serum, mucilage, glycerine, turpentine, Canada balsam, &c, 

Of the Chemical Examination of Urinary Beposite.—In the inves- 
tigation of those deposits which are prone to assume very various and 
widely different forms, such as uric acid, it will often be necessary to 
apply some simple chemical tests, before the nature of the substance 
under examination can be positively ascertained. 

Suppose, for instance, a deposit which is found, upon microscopical 
examination, not to possess any chamcteristic form, be suspected to 
consist of uric acid, or of an alkaline urate, it is only necessary to add a 
drop of solution of potash, which would dissolve it, and then excess of 
acetic acid, to obtain the crystals of uric acid in their well known rhom- 
boidal form. Other chemical tests which should be considered necessary 
may be applied afterwards. 

‘When it is requisite to resort to chemical reagents, a drop of the 
test-solution is to be added to the deposit, which is placed in the cell, or 
upon the glass slide. The little bottles described in p. 97 will be found 
most convenient for this purpose, If necessary, heat may be applied to 
the slip of glass by a spirit-lamp, and, with a little practice, the student 
will soon be able to perform a qualitative analysis of a few drops of urine, 
or of a very small portion of a deposit. 

‘Examination af the Deposit in the Microscope.—The drop of urine, 
with the deposit, is to be pluced in a thin glass cell, or in one of the 
animaicule cages, pl. ITT, fig. 23, p. 96. These instruments will be found 
convenient for examining urinary deposits, as a stratum of fluid of any 
degree of thickness can be very readily obtained. A simple form of com- 
pressoriim tnay be also conveniently used for the examination of urinary 
deposits. 

‘Various parts of the specimen are to be brought into the field of the 
microscope. It is better to examine the object as regularly as possible, 
commencing on one side, and moving it up and down, until the whole has 
been traversed. After one specimen has been examined, and the nature 
of its contents noted, another may be treated in a similar manner. 7 
cimens should be taken from the deposit at different levels, for while 
some substances soon sink to the bottom, others are buoyed up, as it 
were, cither by the small quantity of mucus which the urine contains, 
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to which one fourth of {ts bulk of glycerine has been 
led, It is well to put up specimens of epithelium from the urethra, 
bladder, ureter, and pelvis of the kidney, removed from the organs of 
a healthy man who has been killed accidentally. ‘They should be 
‘mounted in very thin cells. Specimens of the epithelium from the 
vyagitia, which can generally be obtained from the urine of females, 
should also be preserved. 

Vegetable Growths: Fungi—TI have found that fungi may be pre- 
served most satisfactorily in glycerine, for although they appear some- 
what more transparent in this fluid than in urine, they preserve their 
general character better than when immersed in other preservative 
fluids. Tt is necessary to add weak glycerine in the first instance, and 
to increase the strength gradually, otherwise the fungi become collapsed, 
owing to the great density of the strong solution, A solution com- 


fectly well, and preserve their recent characters in glycerine. 

Spermatozes are sometimes mounted in the dry way ; but although 
their general form is preserved, their refractive power and transparent 
appearance are so different from what is observed when they are 
immersed in urine, that little is gained from such preparations, Sper- 
matozoa keep very well in glycerine, although they appear rather more 
faint than in an aqueous fluid. They should be examined with the 
eighth of an inch object glass {X about 400), or the twelfth (x 700) ; but 
when the eye of the observer has become familiar with the general 
appearances, they may be readily recognised with a quarter of an inch 
object-giass (x about 200). 

Casts.— It is not difficult to preserve the character of some varieties 
‘of casts. The transparent casts often become covered with numerous 
minute granules and oil globules, and their characters much altered. 
Granular casts and epithelial casts often keep very well in the naphtha 
and ¢reasote solution ; but altogether I prefer glycerine, with one-third 
part of water or glycerine jelly. Although, in many instances, the 
cells they contain are altered, and oil globules appear much more trans: 
parent than when in urine, this alteration in character may be casily 
allowed for, The specimens in glycerine, of course, keep admirably. 
I have some specimens of large waxy casts and epithelial casts which 
have been kept in the naphtha and creasote solution for upwards of 
seven years, and still preserve their characters well, Casts may be 
coloured slightly with an ammoniacal solution of carmine or with 
magenta, and preserved in glycerine. ‘The very transparent casts, 
which are hardly visible under ordinary circumstances, can thus be 
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Wemonstrated very clearly and preserved, Any nuclei in the cast 
are intenscly coloured by the carmine. 

‘Pua—Recent specimens of pus may be so readily obtained that it 
is hardly necessary to attempt to preserve the corpuscles permanently. 
‘Their characters alter so much in all the aqueous preservative fluids 
that T have tried, that after they have been put up for some time, it 
would be difficult to recognise the nature of the preparation, I have, 
however, succeeded in preserving some specimens of pus in glycerine 
by observing the precautions mentioned in p. 289. Cancer cells, which 
are sometimes found in very large quantities in the urine in cases of 
cancer of the bladder, may be preserved in the same way. 1 have 
several specimens which have been mounted for upwards of ten years, 

Phosphates—The phosphate of lime, in its amorphous form, in 
globules and minute dumb-bells, is easily preserved in weak spirit, 
naphtha and creasote fluid, or glycerine ; but the character of the crystals 
of the triple or ammoniaco-magnesian phosphate could not be retained 
in this solution. As is well known, this salt is quite insoluble in 
solutions of ammoniacal salts, and these make the best preservative 
solutions for it. Crystals of triple phosphate may be kept for any length 
of time with their smooth surfaces and their lustre unimpaired, in distilled 
water, to which a little chloride of ammonium has been added. Phos- 
phate of lime and the stellar form of triple phosphate may be dried 
carefully, and mounted in Canada. balsam ; but, of course, the appear 
ance of the crystals is a good deal altered. 

Urates.—As the urates are so commonly met with, and as they are 
generally deposited in the form of granules, there is scarcely any need of 

ing them as permanent objects. If desired, however, deposits of 
this Kind may be preserved by adding a little naphtha and creasote fluid 
to the deposit, which should be left in it for a considerable time before 
itis put up. Urates which crystallise in small spherical masses (a form 
in which they.often occur in the urine of children), and more rarely in 
irregular branched processes, may be preserved very well in Canada 
balsam, or, if preferred, they may be kept in the naphtha and creasote 
fluid, or glycerine jelly. 

Bloos Corpascies become more or less altered in most preserva. 
tive Guids, I think that those which I have mounted in glycerine (onc 
part water to three parts of glycerine) and in gelatine and glycerine, have 
undergone the least change. 

Erie Acid Crystals are easily preserved as permanent objects. The 
usual plan is to mount them in Canada balsam, They should be 
washed, in the first instance, with a little water, to which a few drops of 
acetic acid have been added. When pretty clean, they may be placed 
upon a glass slide, with the aid of a pipette, and the greater quan- 
tity of the fluid absorbed with a small piece of bibuloug paper, 
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Oxalate of t4me.—Both the octahedra and dumb-bells may be pre- 
served for many years in the naphtha and creasote solution and also in. 
glycerine. ‘The octahedra look very transparent in the latter fluid, 
‘The dumb-bells may also be mounted in Canada balsam, in which 
medium the octahedra are almost invisible, When required for examina~ 
tion by polarised light, these and other crystals should be put up in 
balsam. 

On Preserving Crystalline Compounds obtained from Urine—It is 
exceedingly difficult to preserve many of the crystalline substances 
obtained from urine in a moist state ; but several of them form beautiful 
microscopic objects when carefully dried. Urea, mitrate of wea, oxalate 
Of urea, creatine, creatinine, alloxan, hippuric acid, muresid, and many 
others, may be kept as permanent objects in this manner, In order to 
prepare them, it is better to cause them to crystallise upon a glass slide ; 
allow the mother liquor to drain off, and immediately place the slide 
under a bell-jar over sulphuric acid. Sometimes the crystals which 
have formed in a small evaporating basin, may be well rrained and 
dried, and a portion of them removed to a glass cell, and covered with 
@ picce of thin glass to exclude the dust. Many crystals may be 
examined and preserved for a considerable time in their own mother 
liquor, especially when they are very slightly soluble in uid ; but, as a 
general rule, this plan docs not answer very satisfactorily, for, indepen- 
dently of the escape of the fluid from the edges of the cell, a few of the 
largest crystals grow still larger at the expense of the smaller ones, and 
the beauty of the specimen is destroyed, ‘The different forms of these 
crystals as they appear in the microscope, are given in the “ Illustrations 
of Urine,” pls. I to XII, p. 130 to p, 160, 





pical examination of urinary deposits, the observer often meets with 
substances the nature and origin of which he cannot readily determine. 
This is due, in many instances, to the presence of bodies which have 
fallen in accidentally, or which have been placed in the urine for the 
express purpose of deceiving the practitioner. ‘The importance of 
matters of an extraneous origin can scarcely be sufficiently 
dwelt upon, for until the eye has become familiar with the characters of 
the substances, it will obviously be quite impossible to derive such 
information from a microscopical examination of the urine as will enable 
the observer to distinguish between those bodies, whose presence 
denotes the existence of certain morbid conditions, and certain matters 
which have accidentally found access, which, clinically speaking, may be 
entirely disregarded. Practitioners who use the microscope for inves- 
tigating the nature of urinary deposits, will derive advantage from 
subjecting many of the substances referred to, separately to micro- 
‘scopical examination, so that, when met with in the urine, their nature 
may be at once recognised. As most of the undermentioned substances 
are readily obtained and easily subjected to examination, a brief notice 
of their character will be sufficient, Attention should be especially 
directed to the fact of the frequent occurrence of many of these 
extraneous substances in urine, and the observer should particularly 
notice those characters in which they resemble any insoluble substance 
derived from the bladder or kidney, or deposited from the urine. 
‘The following arc some of the most important of these cxtrancous 
raatters which have fallen under my own notice ;— 


Human hair. Splinters of wood. Wheat starch, 
Cat's hair. Portions of feathers. — Rice starch. 
Blanket hair. Fibres of sith. Tea bearves, 
Worsted, Milk, Bread crumbs. 
Woot. Oily matter. Chalk, 

Cotton and flax fibres, Potata starch. Sand. 


‘The microscopical appearances of some of these substances are given in 
the “Illustrations of Urinary Deposits," pls. Ito IV. It would hardly 
be belicved what curious and unexpected substances are sometimes 
found in the urinary secretion. Some time since, a specimen of urine 
was sent for examination, which contained several white bodies, about 
halfan-inch in length, like maggots. Upon microscopical examination, 
T found that these contained trachem, and they ultimately proved to be 
farve of the blowyly, although it had been stoutly affirmed that they had 
‘been passed by the patient from his bladder. 
Sesquioxide of frou—A few years ago, Dr. Stewart informed me that 
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bricked deposit, which was analysed by Prof. Taylor, and proved to 
consist of sesquioxide of iron. ‘The urine containing this deposit was of 
specific gravity 1,011; and upan the addition of ammonia, a brown floc- 
‘culent precipitate (hydrated sesquioxide of iron) was thrown down. 
Dr. Stewart tells me that a considerable quantity of the powder (jewel- 
ler’s rouge, or sesquioxide of iron) remained suspended in the urine after 
it had stood for many hours, and that the fluid was still turbid after 
it had been passed through a double filter, The man who brought 
this urine has been endeavouring for some time to impose upon 
different hospital physicians. 

Mair of various kinds is very frequently found amongst urinary de- 
posits, but, as its microscopical appearance is so well known, it is mot 
necessary to enter into a description of the characters hy which it 
may be distinguished. The varicties of hair most commonly found are 
‘human hair, blanket hair, and cat's hair. Not unfrequently portions of 
coloured worsted will be met with ; but the colour alone will often re- 
move any doubts with reference to the nature of the substance. 
Portions of human hair are sometimes liable to be mistaken for 
transparent casts of the uriniferous tubes, which are quite destitute 
of epithelium or granular matter, and which present throughout a homo- 
geneous appearance. ‘The central canal, with the medullary cells within 
it, in many cases, will be sufficient to distinguish the hair from every 
other substance likely to be mistaken for it, pl. J, fig. 25 but some 
times this cannot be clearly made out, and the marks on the surface may 
be indistinct ; when attention must be directed to its refracting power, 
well-defined smooth outline, and also to the sharply truncated or 
fibrous ends, or to its dilated club-shaped extremity in the case of the 
hairbulb. In the latter points, small portions of hair will be found to 
differ from the cast, for this latter does not refract so strongly; the fines 
on each side are delicate, but well defined, and the ends are seldom 
broken so abruptly asin the case of the hair. Car's hair (pl. I, fig. 3) 
can scarcely be mistaken for any urinary deposit with which T am 
acquainted, and its transverse markings will serve at once to distinguish 
it with certainty. 

Cotten and Finx Fibres are very often found in urine, pl Ef, 
figs. 6, 7. When broken off in very short pieces, they may be mise 
taken for casts; but the flattened bands of the former (fig. 22 4, and 
the somewhat striated fibres of the latter (fig, 22 2), will generally be 
found sufficiently characteristic, 

Portions of Feathers arc often detected in urinary deposits upon 
microscopical examination, and are derived, no doubt, from the bed or 
pillow, pl. 1, fig. 8. ‘The branched character of the fragments will always 
enable the observer to recognise them with certainty, pl. IV, fig. 22. 
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Pieces of SK are not unfrequently present, but these can scarcely 
be mistaken for any substance derived from the kidney or urinary 
passiges. ‘Their smooth glistening appearance and small diameter, at 
once distinguish ther from small portions of urinary casts, and their 
clear outline and regular size from shreds of mucus, &c. 

‘Pires of Beal from the Flvor,—Of all the extraneous matters 
likely to be met with in urine most calculated to deceive the eye of the 
observer, none are more puzzling than the short pieces of single 
fibres of deal, pl. IL, fig. g. In hospitals, where the floor is un- 
covered, and frequently swept, portions of the fibres of the wood are 
detached, and, being light, very readily find their way into any vessel 
which may be near. In fhet, these fibres enter largely into the com- 
position of the dust which is swept up. I was familiar with the appearance 
of these bodies fora long time before I ascertained their nature; for, 
although the peculiar characters of coniferous wood are sufficiently well 
marked, when only very small portions are present, and in situation in 
which they would scarcely be expected to be met with, their nature may 
not be so easily made out. Often only two or three pores may be scen, 
and not unfrequently these are less regular than usual, in which case 
they may be easily mistaken for a small portion of a cast with two or 
three cells of cpithclium contained within it I have very frequentlymet 
with these fibres amongst the deposit of various specimens of urine which 
‘have been obtained from private as well as from hospital patients, 

Starch Granules arc very commonly found in urinary deposits, and 
indeed in all matters subjected to microscopical examination ; usually 
their presence is accidental, but large quantities of starch have often 
been added for purposes of deception. ‘Their true nature may be dis- 
covered, cither by their becoming converted into a jelly-like mass on 
being boiled with a little water in a test-tube, by their behaviour upon 
the addition of free iodine, or by their well-defined microscopical 
chameters. Certain cases have been recorded, in which it was main- 
tained that the starch granules present in the urine had passed from the 
kidney ; but it need scarcely be said that such an origin is very impro- 
bable, if not quite impossible. In cases where due care has been taken 
to prevent the access of starch globules after the urine has been passed, 
none were observed. We learn by experience that we can seldom receive 
the statements of patients upon these matters, however positive they 
may be. They often deceive themselves as to the actual occurrence, in 
their own case, of what never has occurred and never can occur, The 
three kinds of starch most likely to be met with in urine are potato 
starch, pl. IT, fig. 11, wheat starch, figs r2, 15, and rice starch, fig. 13. 
‘They are readily distinguished by microscopical examination, Small 
portions of potato, or pieces of the cellular network in which the 
starch globules are contained, have been occasionally met with, fig, 16 
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‘Under the head of starch may also be included bread-crumbs, fig. 15, 
which are very commonly present in urine, and have a very peculiar 
appearance, which may be so easily observed, that a description would: 
‘appear superfluous. Many of the starch-globules will be found cracked 
in places, but their general characters are not otherwise much altered. 

‘Portions of Teasleaves arc occasionally found in urine, pl. IV, 
fig. 17. The beautiful structure of the cellular portions, and the 
presence of minute spiral vessels, distinguish this from every other 
deposit of extrancous origin. ~A small piece of a macerated teadleaf 
will be found to form a most beautiful microscopic object. 

ust is a very common urinary deposit, and in this “dust" are 
found many of the extrancous matters already mentioned, as well as 
small particles of soot, fig. 10, starchglobules, portions of hair, file- 
ments of thread, and occasionally the scales from the wing of the 
common clothes moth. 

mim and certain Colouring Matters are sometimes purposely added 
to urine, with the intention of deceiving us. Colouring matters, such 
as logwood and indigo, when taken into the stomach may be absorbed 
Dy the vessels, and eliminated from the system in the urine, A form of 
indigo, there can be no doubt, is actually produced in the urine, See 
Bp. 148, and fig. 8, pl. Ta off. p. 148 

‘Urine, to which milk has been added, can be distinguished from the 
so-called chylous or milky urine by its microscopical characters. The 
presence of small oil globules, with a well-defined dark outline, can 
always be detected in milk by the aid of the microscope, while in chylous 
urine nothing but a great number of very minute and scarcely visible 
granules, composed of fatty matter can be made out. I have had several 
specimens of milky urine sent to me for examination, upon the suppo- 
sition that they were examples of chylous urine, and in some the 
milk had been added in sufficient quantity to yield a firm curd, after 
Standing for a day or two, and a precipitate upon the addition of 
acetic acid. Where only a very small quantity of milk is added, 
the difficulty of deciding positively is greatly increased. The globules 
‘are, 1 believe, characteristic. Some cases of chylous urine are 
recorded, in which the fatty matter existed in distinct globules; and 
therefore we cannot unfortunately lay it down, that in al? cases of this 
disease the fatty matter is in a moleuler stale, Tn the six or seven tee 
eases of chylous urine, which have been brought under my own notice, 
the fatty matter was in this very minute state of division ; and in several 
supposed ones, in which oif globules were present, they were proved ta 
have résulted from the addition of milk for the purpose of deception, or 
from the use of an oiled catheter. Every microscopical observer should 
also be familiar with the appearance of oil globules under the micro 
scope. 
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‘Sputum: Epltheltum from the Mouth: Vous. It must be remem- 
bered, too, that the epithelium from the mouth is often found in urine. 
All the cells met with in sputum are occasionally found, and a vast 
number of different substances, which are rejected by vomiting, are 
from time to time detected. The observer must not be surprised at 
finding now and then some well-defined elementary fibres of striped 
muscle, fig. 24. It is most difficult to prevent these different substances: 
from being mixed with urine. They often cause the microscopist some 
appearance, they are likely to give rise to the greatest confusion, and 
Iead the observer, unfamiliar with their appearance, to make the most 
Indicrous mistakes. - 


SUBSTANCES FLOATING ON THK SURFACE OV THK URINE, OR DIFFUSED 
THROUGH ft, BUT NOT FORMING A DEPOSIT. 


‘Thin Pellicte formed upon the Surface of Urtne,—Scveral different 
substances are found from time to time floating on the surface of urine ; 
bus, for the most part, these are merely buoyed up by a thin pellicle, 
which is probably formed by the action of the air upon some of the con- 
stituents of the urine and their decomposition, Earthy phosphates 
mixed with organic matter may form a thin pellicle, in which crystals of 
triple phosphate are numerous. Some of these are often exceedingly 
minute, although they exhibit their well-known characters A similar 
pellicle may always be formed, if urine be somewhat concentrated by 
evaporation; but in this case a large quantity of urate of soda ix 
entangled in it. The urate crystallises in the form of small spherical 
masses, from all sides of which little spicules project, “ Lilustrations of 
Urinary Deposits,” pl. V, fig. 25, p. 312. Sometimes uric acid is also 
present: 

Fatty matter is occasionally found floating upon the surface of urine. 
One form has been described under the name of kiestein, and this it has 
‘been said is constantly present in the urine of pregnant women. 

Te must, ofcourse, be bore in mind that fatty matter often gets into 
the urine accidentally. 

Opatescont Urtne.—The turbidity or opaleseence of urine is most 
frequently due to the presence of urates in an exceedingly minute state 
of division. ‘The precipitate may be so fine and buoyant that it will not 
sink to the bottom and leave a clear supernatant fluid. ‘The urine may 
he perfectly clear when passed and become turbid afterwards, If upon 
the application of x gentle heat the turbidity is instantly removed, we 
may be sure of the presence of urate. In urine of high specific gravity, 
many substances are held in suspension which would form a deposit in 
fluids of the usual density. It is not uncommon to meet with pus or 
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blood thus diffused through the urine. If ordinary mucus be present in 
unusually large proportion, many substances which would otherwise form 
depasits will be buoyed up as it were, and evenly diffused through the 
Mluid instead of subsiding. 

Opalescence produced by Vibrioner—Some specimens of urine become 
decomposed very soon after they have been passed ; others are voided 
in a state of incipient decomposition. The urine looks asif ithad been 
mixed with a very small quantity of milk, Upon microscopical exami- 
nation, it will be found that this turbidity depends entirely upon 
multitudes of some of the lowest organisms, consisting of different forms 
of fungi and other little elongated bodies termed vibriones, which are 
considered by some authorities to be ofan animal, by others ofa vegetable 
‘nature. 

Milk is sometimes added to urine for the purpose of deceiving us. 
It is of course diffused through the fluid, and the degree of opalescence 
varies according to the quantity of milk added. Milk can always be 
detected upon microscopical examination by the presence of the nume- 
tous oil globules, and by the circumstance of the milky fluid becoming 
quite clear after agitation with a little ether and a few drops of acetic 
acid or carbonate of potash, by which the envelopes of casein around the 
globules will be dissolved, and thus the oily matter exposed to the sot 
vent action of the ether. By the addition of a lite acetic acid to urine 
containing much milk, the cascin may be precipitated, 

It is astonishing with what pertinacity some patients adhere to the 
Statement that the milk which we detect has really been passed in the 
urine, in spite of its true nature having been demonstrated most con- 
clusively. A case was brought under my notice, some time since, of a 
young girl, who convinced all her friends that she passed more than a 
pint of milk and water a-day in the form of tears! The fluid was proved 
to be milk, and in it were found epithelial cells from the mouth, It 
was long before the patient could be prevailed upon to admit that she 
had been imposing upon her friends. 

Oj, it must be remembered, is often found in urine in the form of 
free globules, and invariably, of course, after the use of an oiled catheter, 
Butter and other fatty matters sometimes fall into the urine accidentally, 
Seep. 296, and pl. IV, figs. 19, 20. 


Fatty Matter in Urine, 

‘The different conditions in which fatty matter has been found in 
urine, may be summed up under the following heads -— 

1. Jn a molecular state, a3 in chylous urine. ‘ 

2. In the form of globuies, a8 when oil, fatty matter, or milk, have 
been added to urine, 
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3 Zn the form of globules,—a, feee in the deposit, 6, enclosed in cells 
oF, ¢ entangled in casts. 


‘sence can only be detected by chemical examination. 

5. La the form of concretions (urostealith, a8 in a case given by 
Heller and in one or two otherk) Ser p. 324. 

6. Lina fluid state, of which two cases are reported by Dr, C, Metten- 
heimer, See p. 315. 


CHYLOUS URINE, 


‘The most important substance which gives to urine an opalescent 
appearance, and makes it look as if milk had beco added to it, is fatty 
matter ina state of extremely minute division—in a molecular state, 38 
it has been termed. Such urine, under the microscope, is seen to con- 
tain a considerable quantity of very minute particles, exhibiting active 
molecular movements, and a few small granular cells very much like 
white blood or chyle corpuscles, pl. V, fig. 26, p. 312, These minute 
particles are not altered by a moderate heat, but are in great measure 
dissolved, if the urine be agitated with ether. Urine possessing these 
characters is termed chylous urine. Blood is often found in it, and this 
gives to the urine a pinkish hue. Cases of chylous urine are very sel- 
dom met with in this country, but they are comparatively common in 
Brazil, Cuba, the West Indics, the Mauritius, and India, ‘The following 
interesting case occurred in the practice of my friend Mr. Cubitt, of 
Stroud, to whom [ am indebted for the notes, and also for the specimens: 
of urine which I analysed. 

Mr, Cubitt's Case of Chylous Urine—*“ Mrs, S., aged 50, native of 
Norfolk, in which county she had always resided, has been married 
twenty-nine years, and has had five children, the last of whom died in its 
second year. The youngest now living is 20. The catumenia ceased 
at 43. 

“Till within the last four years, she has usually enjoyed good health, 
but at that time had a severe attack of influenza. She continued more 
‘or less out of health during the six or nine following months, and soon 
after this period her urine assumed a milky appearance, which character 
jit has retained up to the present time (November, 1849), except at 
intervals of unfrequent occurrence and of short duration. The disorder 
would seem to have been gradually progressive, as the urine, which was 
at first only turbid and opalescent, has become by degrees more and 
more opaque, so that when I saw it, the unassisted eye could not dis- 
tinguish between it and milk ; moreover, after the lapse of a few days, 
a rich kind of cream rises to the surface. 11 is almost entirely free from 
any urinous odour, and has a faint, sweetish smell, something resembling 
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that of ripe apples, In the mean time, the general health has been 
moreand more failing, and the digestive fimctions imperfectly performed ; 
the patient has complained of loss of appetite, pain at the epigastrium 
after eating, slight headache with nausea, palpitations, and other 
dyspeptic symptoms. She has been losing flesh, suffers from pain in 
the back and loins without tenderness, from aching of the limbs, im- 
capability of exertion, and other evidences of general debility ; but still 
when the duration of the disease is taken into account, the general 
health may, upon the whole, be said to have suffered little. She states 
that, throughout the affection, fatigue, whether of mind or body, unusual 
exertion, excitement, late hours, distress, anxiety, immediately render 
the milky character of the urine more marked, She has been under the 
care of several medical men, as well as of some professed quacks (none 
of whom have ever examined the urine), without benefit ; nevertheless, 
she bas found that, for the time, brandy and isinglass, or compound 
spirits of lavender, have never failed to clear the urine, but without at 
all improving the general health. She seems to derive temporary relicf 
from ald kinds of stimulants, Occasionally and without any apparent 
cause, the urine resumes its ordinary appearance, but this is of rare 
occurrence, and its duration never exceeds two or three days. At no. 
‘one time has she passed milky urine during te day, It is only the urine 
passed in the morning, after the night's sleep, which has ever presented 
a milky character, Occasionally, this urine settles down into a tremulous 
jelly, which takes the shape of the containing vessel, and more than 
once this spontaneous coagulation has taken place within the bladder 
itself; and in consequence of the impaction of small masses in the 
urethra, the patient has suffered from temporary retention of urine. 
She has tried various kinds of diet, but without any visible effect upon 
the urine. The quantity secreted appears normal, and there is no 
unusual frequency of micturition, “The appetite has never been inor 
inate, or the thirst unnatural ; the bowels are inclined to be costive. 
‘There is nothing remarkable about the state of the skin. She has suf 
fered a good deal from pain in the hack and loins, but there is no 
tendemess in this locality, and the uneasiness seems to depend upon 
exertion, and appears to be connected with general debility. There has 
never been any dropsy, and she has suffered from no cardiac or pul- 
monary symptoms, but such as may be accounted for by the dyspepsia 5 
‘but Fhave not had an opportunity of examining the chest. She has 
never had severe headache, vertigo, vomiting, or other cerebral symp- 
toms, Has never had rheumatism, fever, or any inflammatory attack, 
has not been salivated, and has no reason to suppose she has suffered 
from exposure to cold. At the time when I saw her, the tongue wat 
slightly farred, pulse 70, small and soft, respiration 20, and the skin 
cool; but there was a haggard appearance about the countenance, and 
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‘Mr. Cubitt enquired as to this patient’s state in April, 1857, and 
informed me that occasionally she passed chylous urine, but only for a 
short time. ‘The symptoms seem to have become less marked. She 
has been taking no medicine, and latterly has been in better general 
health than for several years past. 

‘The first specimen of urine was passed in the morning, Analysis 77. 
Tt was perfectly fluid, and had all the appearance of fresh milk. miel 
neither a urinous smell nor taste. Upon the addition of an equal 
volume of ether it became perfectly clear: ‘but when the ether was 


parent than before the addition of the ether. Upon examination, how- 
‘ever, by the microscope, instead of the minute granu/es visible in the 
first instance, numerous large and wdldefined vil globules were ob- 
served. 

Specific gravity, 1013. Reaction, neutral. 

‘A little of the urine was evaporated to dryness. ‘The dry residue 
was very greasy to the touch. It was treated with ether; and, upon 
evaporating the ethereal solution, a considersble quantity of hard and 
colourless fat was obtained. 








ANALYSERS: 7 ps 

Water a 9474 8 
Solid matter ~ aoe 202 

Ura a 13 695 

Albamen si 13°00 eee 

Uric acid ~ “ = aS 

Extractive mattor with urie acid =, 11°66 rat 

Fat insolutie beste Acces but 

soluble in ether 
Fat imolable in cold alcohol ° 
Fat soluble in cokd aleabol 


‘Alkaline sulphates and chlorides 
Alkaline Phosphates 
Earthy Phosphates 


‘The second specimen (Anadysis 78) was passed during the same day, 
It was slightly turbid, but contained a mere trace of deposit, consisting 
of a litte epithelium, with a few cells larger than lymph corpuscles, and 
a few small cells, probably minute fungi. Not the slightest precipitate 
was produced by the application of heat, or by the addition of nitric 
acid, 
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Specific gravity, 1,010. Reaction, very slightly acid. 

‘The presence of so lange a proportion of fatty matter, perhaps, com- 
bined with the albumen (13°9 grains) in the first specimen, and its 
complete absence in the second, which was passed only a Sew hours 
afterwards, is very interesting, and bears upon the pathology of this 
strange condition, The fatty matter was carefully examined for 
cholesterine but not a trace could be detected. The characters of 
this substance are described in p. 310, 

‘The proportion of the constituents in too grains of the solid matter 
of these two specimens of urine, is given in the following table. 77 is 
the chylous, 78 the clear specimen — 


ANALYSES 7 rid 
Solid matter ty see 10000, tooo 
Uren rvs eae nee 1469 3278 
Albumen wee 2478 = 
Extractive matter, uric acid... 227 5518 
Fatty matter... 26543 = 
‘Alkaline sulphates and chlorides 4°14 agus 
Phosphates vin ws 896 734 


Microscopical Characters of the Defosit—The slight deposit which 
formed after the chylous urine had been allowed to stand for some time 
in a conical glass vessel, consisted of a small quantity of vesical epithe- 
tium, and some small slightly granular circular cells resembling chyle or 
lymph corpuscles. ; 

No oil globules could be detected upon the surface of the urine or 
amongst the deposit, and the fatty matter, which was equally diffused 
throughout, was in a molecular or granular form, By examining the 
urine with the highest powers, only very minute granules could be 
detected, These exhibited molecular movements, Indeed, it may be 
said that the microscopical characters of this urine closely resembled 
those of chyle. See pl. V, fig. 26, 

Only a few of the granular cells could be discovered in the clear 
specimen, in which there was scarcely any visible deposit. 

In a case which occurred in the practice of Mr. Gossett, and which is 
related by Dr. Golding Bird, an alternation in the character of the urine 
similar to that noticed in the present case occurred, As in this case, the 
urine which was passed in the morning was chy/ows, while that secreted 
some hours afterwards was carr, pale, amd transparent. The clear 
specimens, however, contained albumen, ‘The chylous specimen which 
1 examined did not coagulate spontaneously, as often occurs in these 
cases. In the case reported by Dr. Bence Jones, specimens of urine 
were frequently passed which were perfectly clear, 
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‘L'Haretier, and the late Dr. Franz Simon, of Berlin, state that these 
specimens of milky looking urine contain of? globules; but the greater 
number of authors who have met with such cases have like myself failed 
to detect oil globules in the urine. In the instance under consideration. 
they were certainly absent, and the fatty matter existed in a molecular 
form only. In Dr, Bence Jones’ case, off globules were found in one or 
two instances ; but in other specimens the fatty matter was present in a 
molecular state. Dr, Waters states that o// globules were present in the 
urine in a case he had under his care, and that the urine contained 
toucus and pus corpuscles. 

In true cases of chylous urine, the fatty matter, in a molecular state, 
seems to escape at once into the urine ; while in cases of fatty degene- 
ration of the kidney, in which actual globules are observed, the fatty 
matter exists in the interior of the cells, where it remains a sufficient 
time to become converted into distinct oil globules. Globules thus 
formed may afterwards becdme separated from each other, and may 
appear in the urine as free oi] globules, Such of? glotades make their 
‘appearance in all cells which have been kept for some time in “preser- 
vvative fluids,’ ‘The change in question is unfortunately too familiar to 
microscopists. It would seem to show that the oil globules result from 
the decomposition of matter which, under the conditions present in 
the healthy living body, would be resolved into perfectly soluble con- 
stituents, and it is not improbable that when this change occurs in cells 
in the living body, it is due to diminished activity of the chemical 
changes, and especially to diminished oxidation, 

After chylous urine has been allowed to stand for some time, the 
granular fatty matter may become aggregated in masses, so as to form 
distinct oil globules. 

‘Dr. Hence Jones’ Casex—In a case of albuminous and fatty urine, 
reported by Dr, Bence Jones (‘Medico-Chirurgical Transactions," 
vol. XXXII), oil globules and streaks of oil were detected upon the 
surface of the urine which was passed in the morning, by microscopical 
examination. In two other specimens passed later in the day, fatty 
matter in a molecular form, but no oil globules, was discovered. Upon 
standing, a coagulum formed in the urine. These specimens contained 
about so grains of solid matter in 1,000 of urine. The patient was a 
Scotchman, aged 32. His work was hard, and he was subject to 
privations. The urine was first observed to be thick and white about 
Christmas, 1848 ; and at this time the chief symptom from which he 
suffered, was acute pain in the loins, 

Lehmann is, a5 far as I know, the only observer who states that 
chylous urine never owes its opacity to fat (* Physiological Chemistry,” 
vol. 111, p. 544). 1 have now seen and heard of several cases, and 
in every one the opacity was duc to firlty waiter. Authorities generally 
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The following are two analyscs of the urine in Dr. Bence 
case. The first was made on October 19, 1849, and the second 





‘The chylous urine contained blood corpuscles. The serum of the 
blood was not milky, but the blood contained in 1,000 parts 240°3 of 
solid residue, which contained of fatty matter “62; Sbrine, 2°63 ; blood 
globules, £59°3; solids of serum, 78*r. Dr, Bence Jones showed, in 
some valuable experiments on this case, that during complete rest, albu- 
men was not passed. (‘ Phil. Trans," 1850.) The urine was not chylous 
from February 14, 1850, to October 4, 1851, when it was again 
slightly chylous. The beneficial change was entirely attributable to 
gallic acid. At first, twenty grains three times a-day were given, but this 
was afterwards diminished. 

Dr, Bence Jones mentions another case of a gentleman, aged 40, 
who passed the greater part of his life in the West Indies, The 
chylous condition of the urine was increased both by mental and 
bodily exertion. The urine was sometimes clear for several days 
together, sometimes white after dinner, and clear all the rest of the 
day, Tt was more frequently chylous after anémal that after segetive 
Sood. 

Br. Waters? Caye.—Dr, Waters, of Liverpool (" Medico Chirungical 
Transactions,” vol. XLV, for 1862), reports the case of a young seaman, 
a native of Bermuda, in whom retention of the urine was caused by the 
coagulation of chylous urine within the bladder, The urine had the usual 
characters of chylous urine, but coagulated into a tremulous mass exactly 
resembling S/auc-mange. The urine contained blood corpuscles. Analysis 
$1 shows the composition of the urine in Dr. Waters’ case of chylous 
urine. It was made by Dr. Baker Edwards, of Liverpool Specific 
gravity, 012. This specimen of urine, it will be observed, contained a 
cenain proportion of albumen, though much less than is met with in 
many, 





pr. Priesticy's Case—The patient was a boy who was only rr years 
of age. (‘Medical Times and Gazette,” April 18, 1857.) He was 
‘born at the Cape of Good Hope, and was taken as a child to the Isle 
of France, and while there had frequent attacks of hematuria and 
chylous urine. The attacks came on at interyals of weeks or months. 
‘He was placed, in the autumn of 1855, under the care of Dr, Simpson, 
of Edinburgh. Various plans of treatment were tried in vain, He 
was confined to the house, and passed as much as from fifty to fifty-five 
ounces of chylous urine daily. He gradually became weaker, and died 
apparently from asthenia. A fortnight before death, the urine lost its 
milky appearance, and the feet became cdematous. Every tissue 
appeared bloodless, and there was considerable emaciation. The 
kidneys were pale, rather larger than natural, Throughout the greater 
part of both kidneys the epithelium was found to contain numerous oil 
globules. Dr. Priestley suggests the possibility that this case of chylous 
urine may have been associated with Bright's disease. 

Dr. Carter's Casex—The observations of Dr. Carter (“ Medico 

ical Transactions” for 1862, vol, XLV) are strongly in favour 
of the view that chyle obtains dirat entrance into some part of the 
urinary channels. In three cases reported by him, there was accu- 
mulation in the lymphatics In the first the chyle was occasionally 
discharged from the cutancous surface, the urine being unaffected. The 
‘opening in the lymphatic vessel, from which the chyle escaped, was 
situated a few inches below Poupart's ligament, and sometimes a pint 
could be collected ina day. In the second case there was an external 
discharge of chyis, and the urine was frequently ciyéous, ‘The third was 
a case of chylous urine without any external discharge of chyle. 

‘These cases prove the existence of a dilated condition of the lym- 
phatic vessels, The dilatation clearly extending as high as the thoracic 
duct, thus allowing the chyle to pass from this tube into the lymphatics, 
In such a case the tube would be stretched so as to render the valves 
useless, 





Buchanan's Case of White Fibro-Scrous Discharge from the 

‘'Thigh.—Dr. Buchanan has reported a very interesting case in which 

2 fluid like chyle was discharged from the surface of the thigh, in 
x 
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vol, XLVI of the “Med. Chir. Trans," 1862. The patient was a 
wornan in humble circumstances, forty-six years of age, pale, but not 
emaciated. She was weak in consequence of an excessive discharge 
which could not be cured, from the inner and posterior aspect of the 
left thigh. The fluid which escaped resembied milk. It flowed from 
a. semi-excoriated surface about the size of the palm of the hand, Over 
this space were numerous pearly vesicles, and from the excoriations 

from the rupture of some of these there was a constant sfreant 
of milky fluid, more copious and more persistent when the patient was 
in the erect posture and moving about. In the after part of the day, 
80 free was the flow that her “garments were drenched, even through 
the cloths which were applied to protect them." Five ounces of the 
fluid were collected in the course of an hour, The affected thigh was 
much swollen, its girth being nineteen inches, while the opposite limb only 
measured sixteen inches, The inguinal glands were not enlarged. Varia~ 
tion in the food produced no alteration either in the quantity or quality 
of the sccretion, The patient had had several attacks of phlebitis in 
the affected limb which commenced after her second confinement. A 
few vesicles made their appearance about fifteen years ago. The 
number of these increased on a subsequent attack. She seems to have 
had many attacks of inflammation of the left inguinal region ushered 
in by shivering fits, Dr, Buchanan advised the patient to wear an 
elastic stocking, which relieved her very much although the discharge 
recurred whenever the pressure was removed. 

The discharge resembled chyle. Fibrin coagulated from it. Its 
specific gravity ranged between 1,011 and 1,015. Bodies like white 
blood corpuscles were detected upon microscopical examination, and 
the fluid comtained minute particles which exhibited molecular move- 
men's and were soluble in ether. Professor Anderson analysed the 
fluid with the following results. One of my analyses of chylous urie, 
p. 301, is given for comparison. 


ANALYSIS 82 83 

foo ale, “Wine 

Water... 57 Lox 
Solid matter 543 56 
Fatty matter ™ 9 
AYbamen 23s 130 
Other orgenie matters 6 iPr 
ee rae 6 


Dr, Buchanan refers to records of but three cases similar to his 
‘The first occurred in Germany during the 17th century, and was recorded 
by Dr. L. Sigismund Grass. The second in the north of France, and 
is referred to by Haller. The third is related by Dr. Rommel. In 
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the topics, however, such cases; like those of chylous urine, are far 
from uncommon. 

Dr, Buchanan amives at the conclusion that this milk like uid als: 
charged from the thigh must be white serum from the blood. He 
evidently feels the force of the objection, that in this case the serum 
ought to be milky in every part of the body, and is driven to adopt 
the remarkable hypothesis that the determination of the fatty matter to 
the part of the skin from which the white serum transuded depends 
upon “ the morbid activity of multitudes of epithelial cells, the function 
‘of which hat become perverted.” He thinks the sudori glands 
take a chief part in the process, Dr. Buchanan speaks of Dr. Carter's 
theory as “anatomically impossible and pathologically unnecessary.” 
Tt scems to me that his own hypothesis is absolutely untenable. Can 
Dr. Buchanan bring forward any facts whatever to justify the con 
clusion that the epithelial cells of the skin, sudoriparous glands and 
sebaceous glands in a space the size of the palm of the Aand 
secrete five ounces of fluid containing more than § per cent. of solid 
matter, in the course of an hour? I cannot help saying that to my 
mind this appears the least satisfactory of all the hypotheses yet 
advanced in explanation of this interesting affection, 


Of the Nature and Treatment of Chylous Urine. 


‘The very large quantity of fatty matter present in the first specimen of 
urine, Analysis 77, p. 301, and its total absence in the urine passed only 
a few hours afterwards, Analysis 78, is remarkable in Mr. Cubitt's case, 
and confirms the conclusions which previous observers haye arrived at 
with reference to this condition; viz., that the fatty matter appears in 
langest quantity after the absorption ‘of chyle; although in Dr, Bence 
Jones’ case it did not seem to be associated with any fatty condition 
of the blood. In Mr, Cubitt’s case, we may, I think, conclude that 
there is no organic disease of the kidneys,—first, from the absence of 
any symptoms; secondly, from the microscopical characters of the 
deposit ; and, thirdly, from the fact that albumen was only present when 
the urine contained the fatty matter. 

Many of the patients whose cases are recorded, have suffered from 
severe pain in the region of the kidneys; but this may be accounted for 
by general debility, associated with this condition of urine, as well as 
on the supposition of the existence of organic disease of the kidneys. 
Indeed, the pain referred to in this locality, seems to partake more of 
the character of muscular pain than of pain seated in the kidneys them 
selves. 

No lesion likely to account for the production of the chylous urine 
has been met with in the post-mortem examinations of the cases of this 
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condition which have been made ; and most observers consider that the 
chylous condition of the urine does not depend upon a morbid state of 
the kidneys, Dr. Elliotson, on the other hand, inclines to the view 
‘that the kidneys are to be regarded as the seat of the affection. He 
gives the history of a very interesting case in the “ Medical Times and 
Gazette," for September 19, 1857. 

Dr. Waters, grounding his conclusions upon the apparent effects of 
‘treatment in one case, considers that the disease depends upon “A 
relaxed condition of the capillaries of the kidneys.” He thinks that the 
fibrin, albumen, fat, and blood corpuscles, simply filter away from the 
blood vessels. The results of the two analyses recorded on pp. 301, 302, 
are, however, quite inexplicable upon such a view. 

Dr. Carter has remarked, that in some analyses—as, for example, in 
mine already referred tothe relative proportion of albumen and fatty 
matter precisely accords with that in chyle, as shown in the following 
analyses :— 


Rea? Arealysis of Chyle. My Analysis of Chylous Urine, 


‘Per 1000. Per 1000, 
Fatty matter... 3608 139 
Albuminous matter 35716 130 





In both the proportions are nearly equal, but chyle varies somewhat 
in composition, there being sometimes two parts of albumen to one of 
fatty matter. Dr. Bence Jones’ analysis of chylous urine shows a similar 
relation existing between the fatty and albuminous matters present. 

T have long suspected that the chyle passed into the urinary tract by 
a course more direct than was usually supposed, and the two concluding 
paragraphs of this section which are left, with the exception of the words 
in brackets, as in the first edition of this work, clearly show that T con- 
sidered it important to search for a dira? communication between the 
lacteal vessels and the urinary tract. Dr. Carter seems to have misun- 
derstood my observation, that the “chylous character of the urine was 
intimately associated with the absorption of chyle." The meaning T 
intended to convey was, that after chyle had been undergoing absorp- 
tion by the Jacteals of the intestine, the chylous state of the urine was 
observed in some of the cases recorded. 

‘The cases of Dr. Carter are exceetlingly important, and bear, in 
most interesting manner, upon the pathology of chylous urine. ‘There 
remains, however, the fact to be demonstmted, that coloured fiuid 
injected into the thoracic duct will pass into the pelvis of the kidney, 
ureters or bladder, in this disease. Post-morters occur so rarely im this 
country, that it may bé long before an opportunity of making the experi 
ment offers itself, 

Upon reviewing the chief points in these and other cases, one is led 
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to conclude that the condition does not depend upon any permanent 
morbid change in the secreting structure of the kidney, and that the 
chylous character of the urine is intimately connected with the absorption 
of chyle (by the lucteals ramifying on the intestines.) ‘The debility and 
stances, are diverted from their proper course, and removed in the urine, 
instead of being appropriated to the nutrition of the system. Whether 
these materials are separated from the blood by the kidneys, orfind their 
way to these organs by some more direct course, cannot now be decided, 
Dr. Buchanan's hypothesis that the chylous fluid is formed by a per- 
verted action of the epithelial cells, I consider quite untenable, Sa 
BP. 307+ 

‘I trust that practitioners who have opportunities of examining many of 
these cases in the West Indies, will afford us assistance in 
to ascertain the nature of this curious condition. Careful reports of the 
most marked cases are much to be desired. In fost-mortem examina- 
tions, the serum of the blood should be collected and allowed to stand, 
in order to see if it be milky or not. The state of the mesenteric 
glands, lacteals, and receptaculum chyli, should be particularly examined, 
and it would be desirable to inject the thoracic duet, first with trans- 
parent fluid injection, and afterwards distend it with a little strong size, 
when the course of the absorbent trunks might be traced, and, if neces- 
sary, parts subjected to microscopical examination. 

Of the Treatment of Cases of Chylous Urine.—Various plans of 
treatment have been tried in cases of chylous urine, but without very 
satisfactory results. Astringents have proved useful in many instances ; 
and in one of Dr. Bence Jones’ cases, the pressure of a tight belt 
“relieved the pain, and rendered the urine slightly less chylous.” 

Dr. Prout found that in some of his cases temporary relief resulted 
from the use of mineral acids and astringents, as alum and acetate 
of lead. Opium also arrested some of the symptoms for a while, 
Dr. Bence Jones has tried a variety of remedies, but the greatest 
advantage seems to have been derived from the use of astringents. 
‘Tannic acid, acetate of Jead, and nitrate of silver, were employed. 
Matico afforded some relief, but the most valuable remedy in Dr. Bence 
Jones’ hands was gallic acid, Its good effects were probably due to 
its astringent properties, and not to any specific action, The chylous 
character of the urine and the albumen disappeared two days after the 
commencement of the use of this drug; and in one case the patient 
seems to have been cured by its long continued use. (For the results 
of a daily examination of the urine for some weeks while the patient 
was on gallic acid, see “ Phil. Trans," 1850.) 

In Dr. Priestley’s case, the gallic acid caused such nausea that it 
was considered expedient to abandon its use. Gallic acid was also 
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tried by Dr. Goodwin of Norwich, in a case which came under his care 
He says—" Gallic acid appeared to exert great influence in restraining 
the milky appearance of the urine, The patient took it for about nine 
months in 1855 and 1856; and I found his water perfectly normal in 
colour after six months steady use of it in doses of half a drachm three 
times aday. He then discontinued its use, and went to work. In 
four or five days, the same milky appearance presented itself, and was 
again removed by taking the gallic acid; He could at any time render 
‘the urine nearly normal in appearance by taking this drug ; but it was 
necessary to avoid hard work. He only complained of occasional 
dimness of sight and deafness ; but it was not casy to make out towhat 
cause these symptoms were due, He left off attending the hospital in 
September last, when my note is as follows:—Has not had’ any gallic 
acid for three weeks, and the urine is now slightly opaline in appearance, 
Specific gravity, 1,010; the temperature of air was about 50°. He 
passes seven pints and a half daily on the average. It does not coagu- 
late with heat or nitric acid, or both combined.” Dr, Goodwin has not 
been able to ascertain anything of the further history of the case, In 
Dr. Waters’ case gallic acid was given in doses commencing at 30 grains 
aday, gradually increased to 135 grtins aday, and then gradually 
reduced. The patient was under treatment Jess than nine weeks and 
got quite well. His weight increased from 8 stone 6 lbs,, to 10 stone 
6lbs. Four months after his discharge from the hospital he continued 
in good health. There was no albumen or fatty matter in the urine. 
‘The general debility in these cases will be relieved by iron, tonics, 
and carefully regulated dict. 


OF CHOLESTERINE IN URINE. 


Composttion of Fatty Matter passed In Cases of Fatty Megenerss 
ton of the Kidney.—Some years ago (1850), when examining the fatty 
matter which accumulates in the epithelial cells and casts passed in the 
urine in great number in some cases of fatty degeneration of the kidney, I 
was surprised to find that it contained a considerable quantity of choleste- 
tine, The only cases in which cholesterine seems to have been detected 
in urine, are those which are referred to in Simon's “ Animal Chemistry.” 
Gmelin is said to have found cholesterine in the urine in a case in which 
the flow of bile was impeded ; and Miller twice detected it in kiestein, 
the film which rises to the surface of the urine of pregnant women, and. 
contains sometimes much fatty matter. (Casper’s “ Wochenschr,” 
Jan. 118, 1845; quoted in Franz Simon's “Animal Chemistry,” 
vol. II, pp. 313, 333:) It is not stated, however, in these cases, if the 
crystalline form of the crystals was made out; nor is it certain that the 
‘thatter referred to was cholesterine at all. 
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Other authorities, among whom is Lehmann, state that cholesterine 
has never been detected in urine. 

‘The first case which I examined was that of John Ryan, a patientin 
King's College Hospital, in 1850, under the care of Dr, Todd. The 
urine was pale, of acid reaction ; specific gravity 1,020, and contained 
albumen. The pate flocculent deposit consisted principally of fat 
cells. 


‘The deposit from upwards of seven gallons of urine was collected 
upon a filter, It was dried over a water-bath, and digested in a mixture 
of alcohol and ether. The solution was filtered, and after being concen- 
trated by evaporation, was allowed to cool, Crystals of cholesterine 
were found in considerable number. These were subjected to micro- 
scopical examination. ‘The fatty matter in this case was composed 
of at least three distinet forms of fat; but, in consequence of the 
very small quantity obtained for observation, it was not possible to 
investigate their characters very minutely, ‘The deposit from this 
urine contained— 

1. A dark brown fat in very small quantity, which was soluble in 
ether, but insoluble in hot and cold alcohol. 

2. A light brown saponifiable fat, soluble in hot but insoluble in 
‘cold alcohol. 

3. A considerable quantity of pure ololesterine, which originally 
existed in the urine, dissolved in the other fats, pl. V, fig. 28, p- $12 

‘The next case of fatty degeneration of the kidney submitted to 
examination was that of a man named Tiedeman, also a patient of 
Dr. Todd’s, in King’s College Hospital. "The case is published 
in Dr. Todd's “Clinical Lectures" (Case 107). See also “ Archives 
‘of Medicine," vol. I, p. & The fatty matter obtained from twenty- 
four pints of urine weighed only °47 grains, but from this a great 
number of crystals of cholesterine were obtained by extraction with 
alcohol. 

‘The deposit of the urine of a third case of fatty degeneration of the 
Kidney has been submitted to examination, and cholesterine has been 
discovered in this instance also, 

In another case in which the deposit had been kept for some time in 
a preservative fluid consisting of naphtha, creasote, and water, thecholes- 
tetine had separated spontaneously from the other constituents of the 
oil globules, in the form of rhomboidal tablets, 

‘The fatty matter deposited in the kidney in these cases also contains 
2 large proportion of cholesterine ; and T have detected the presence of 
cholesterine in the fatty matter of so many organs in a state of fatty 
-degeneration, as to justify the conclusion that the formation of this sub- 
stance is intimately connected with the changes taking place in this 
morbid process. 
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When cholesterine occurs in the urine, it is always dissolved in other 
fatty matters, so that its presence cannot be detected except by extrac- 
tion with alcohol and subsequent crystallisation, pl. V, fig. 28. It is 
‘one of the constant constituents of the minute fat globules produced in 
the epithelial cells and casts of the uriniferous tubes, which are so 
characteristic of this form of kidney discasc. 

Surprise has often been excited by observing that oil globules passed 
in the urine in these cases, sink to the bottom of the vessel, when we 
should expect rather to find the fatty matter rising to the surface by 
reason of its lightness. That the cell-walls and casts are not the sole 
cause of this subsidence is proved by the fact that individual globules, 
quite free from these structures, are frequently found at the bottom of 
the vessel with the deposit, This subsidence is probably in some 
measure due to the quantity of the cholesterine entering into the 
composition of the fatty matter. acral of aoleiatnsae ae 
of a specific gravity even some degrees above 1,000, 

Cholesterine sald to be obtained from the Urine In other 
Diseases.—I have not been able to detect cholesterine in the urine ir 
any other morbid condition than in that above referred to. Although 
T have at present only searched for it in four cases of fatty degeneration, 
in consequence of the difficulty of obtaining sufficient quantity of the 
deposit to work upon, the circumstances which I have enumerated 
render it very probable that it is a constituent of the fatty matter present 
not only in the urine in al! cases of fatty degeneration of the kidney, but 
that it is a constant constituent of the fatty matter present in all cellsand 
tissues in a state of fatty degeneration, 

Tt has been stated recently by some observers that cholesterine was to 
be obtained from the urine in several different forms of disease. Dr. Sallis~ 
bury (“American Journal of the Medical Sciences,” April, 1863) states that 
hedetected cholesterine in eighteen specimens of morbid urine, buthedoes: 
not appear to have chemically tested the crystals he obtained, which in 
their general form certainly resembled cholesterine. ‘This observer asserts 
that from diabetic urine he obtained a very large quantity of cholesterine. 
From a specimen of diabetic urine, which I examined by the process 
recommended by Dr. Salisbury, 1 certainly obtained crystals very much, 
resembling plates of cholesterine, but they were soluble én boiling water, 
and were found to consist of hippuric acid. Dr. Salisbury has not 
stated if the crystals he obtained were insoluble in boiling water, por has 
he shawn that they consisted of cholesterine. It has not yet been 
proved that cholesterine is ever excreted ina state of solution in the 
aqueous constituents of the urine, and it is very improbable that such a 
body should be soexcreted. (Sera paper of mine in the “ British Medi- 
cal Journal,” 1863.) 

1 have shown that cholesterine is a very constant constituent of the 
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large cells (granular corpuscles) containing oil globules, which are abun- 
dant in the fluid of ovarian dropsy, and sometimes in hydrocele, and in that 
found in cysts generally ;* in similar cells, which are common in sputum, 
and are derived from the surface of the mucous membrane of the bron- 
chial tubes; in the cells which are frequently very numerous about the 
small arteries of the brain in cases of white softening, in those found in 
cases of the so-called fatty degeneration of the placenta, ani in other 
aah 

Cholesterine is not specially formed in the liver, nor can it be re- 
garded as a special excretion separated from the blood by the liver. It 
is probably a substance of far less importance physiologically and patho~ 
Jogically than Dr, Flint and Dr. Salisbury are disposed to think. Nor 
is there reason to believe that the cholesterine found in the nerves is 
constantly being removed. It exists in largest proportion in the fatty 
matters of which the white substance of the nerveibres is composed, 
and there is no reason for believing that this white substance undergoes 
active change. It is true cholesterine and the allied lipoid, or not- 
‘saponifiable fatty matter, serolin, are found in the blood, but only mere 
traces are present. It is probable that these substances result from the 
disintegration of some of the tissues, but there is no reason for assuming: 
that either of them perform any very important office, or that certain 
important symptoms sometimes present are due alone to excess of 
cholesterine in the blood. 1 cannot admit that Dr. Flint has made out 
“anew excretory function of the liver,” consisting of the removal of 
cholesterine from the blood, or that he is justified in introducing the 
term “ cholesteremia™ as applicable to a newly discovered disease, Every 
‘one knows that cholestcrine is onc of the constant constituents of bile ; 
Dut, to assert that the symptoms occurring in fatal jaundice, depend upon 
the poisonous effects of an insoluble substance like cholesterine accu- 
mulating in the blood, is not justified by the facts. The symptoms 
have been explained much more satisfactorily already, without resorting 
to such an hypothesis, (re Dr. Flint's paper— American Journal of the 
Medical Sciences," October, 1862). 

‘Kiestetn—Of this peculiar substance I can give no very 
account, Some years since numerous observations were made by Nauche, 
and repeated by Dr, Golding Bird and several other observers, with the 
view of ascertaining if there was any foundation for the statement that, 
in pregnant women, certain elements of the milk found their way into 


© The bodies described us gromular conpusler, inflammation lobules, compound 
rrenlar cells, exudation eoepuscler, snd known by other names ace really composed of 
‘a number of minute oil globules, aggregated together in the form of a spherical mass 
which not unfrequently becomes investes with albuminous matter, resembling a cell- 
wall; bat I believe that wewally the albuminous material is deposited with the oil 
glabales, and therefore that no true envelope or cl/-evall exists, 
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the urine, and, after the lapse of a short time (twenty-four hours to five 
or six days), a thin pellicle, consisting of fatty matter, a substance allied 
to casein, and crystals of triple phosphate, formed upon the surface. 
‘Some went so far as to say that the presence of this pellicle was sufficient 
to indicate the existence of the pregnant state. ‘This statement has, 
however, long since been proved to have no foundation in actual obser 
vation, In some of the cases brought forward by Dr. Golding Bird, the 
pellicle was absent ; in others, the pellicle was observed ; and the con- 
clusion he arrived at was, that, in cases in which the pellicle was formed, 
it was duc to the presence of certain constituents of the milk, which, 
from not escaping from the gland in the usual way, had been reabsorbed 
and sepanited from the blood by the kidneys. 

Thave not unfrequently seen a pellicle composed of animal matter, 
in which vibriones and fungi were abundant, and crystals of triple phos- 
phate, formed upon the surface of various specimens of urine which had 
been left to stand fora day or two, both from the male and from the 
female. Whether this is exactly the same sort of pellicle as that mid 
to form upon the urine of pregnant women, I cannot say; but it pos- 
‘sessed the characters usually assigned to the so-called kiestein. The 
animal matter has not been satisfactorily isolated, and is in many cases 
undergoing decomposition. In the absence of more exact information, 
we can attach no importance whatever to the presence or absence of 
this pellicle in the diagnosis of pregnancy, It may be absent in the 
pregnant state; and it may be present in the male, and in the unim- 
pregnated, as well as in the impregnated female. 


OTHER FORMS IN WHICH FATTY MATTER OCCURS IN URINE. 


Uresteatith.—Dr, F. Heller reports a very remarkable case, in which 
small concretions, composed of fatty matter, were passed in the urine. 
‘The patient was a man, twenty-four years old, who suffered from symp- 
toms of stone in the bladder. He passed several small solid bodies, 
which were found by Dr, Heller to consist of a peculiar form of fatty 
substance, to which he gave the name of urostealith. The man, who 
was treated with carbonate of potash, got quite well in a fortnight 
(quoted in Dr. Golding Bird's work, edited by Dr. Birkett, p. 4225 
Heller's “ Archiv," 1844, % 97, 1845, 8 1). Dr. Moore, of Dublin, has 
confirmed Heller's observations on urostealith. He examined speci- 
mens of this curious substance, which he received from Dr. Robert 
Adams, of Dublin, and Dr. Little, of Sligo (‘Dublin Quarterly Journal 
of Medical Science,” May, 1854, vol. XVII, p. 473). [have had two 
or three specimens of solid fatty matter sent me, which were stated to 
have been passed in the urine, but the evidence was not conclusive. 
Te was not certain, in one case, if the pellets of fat passed along the 
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‘urethra at all; and, in others, it was not proved that they were not 
Passed up in the first instance. 

Wiula Yetlow yat ana O11 Gtonutes.—Dr. C. Mettenheimer gives two 
cascs in which large quantities of fluid yellow fat were passed in the 
urine, ‘The first was a man suffering from cancer of the lungs, who was 
taking a tablespoonful of cod-liver oil twice a-day. The sccond was that 
of a woman who was recovering from acute inflammation of the kidneys, 
and was taking a mixture of henbane and hemp (“ Archiv des Vercins,” 
B, 1, Heft 3). 

Dr. Henderson, of Clifton (“ Brit. Med. Journ," May 22, 1858), 
reports three cases, in which fatty matter in the form of free oil globules 
was suspended through the urine. The patients suffered from heart 
afféction. ‘The oil globules were only seen on one or two occasions. 
‘The nature of the fatty matter could not be ascertained. From six 
Grachms of the urine, of one case, Dr. Herapath obtained ‘ors grains of 
an oily fatty matter, Dr, Herapath refers to a case in which “a large 
dose of castor-oil was gradually, almost wholly, eliminated by the kidneys, 
during several days after administration." Dr, Henderson believed that 
the bottles in which the urine was collected were perfectly clean, and 
be considers that perhaps the fatty matter was derived from the chyle, 
although no albumen was detected, which would have been the case if 
this supposition were correct. Dr. Henderson kindly sent me a little 
of the ethereal solution of the fat obtained from one of his cases; but 
the amount was too small for a careful chemical examination. 

Fatty Matter In Rabbit's Urine —Dr. Siegmand found a quantity of 
fatty matter in the urine of rabbits to which cubebs had been given. 
‘The excretion of fatty matter continued as long as the cubehs were 
administered. It diszppeared when the cubebs were omitted, but 

when they were administered again. The same observer 
also found that, although cantharides and cubebs irritated the kidney, 
they did not diminish the proportion of urea excreted, After death, no 
morbid change was discovered, 

Erroneous Gbscrvations connected with the Presence of Fatty Matter 
im Urine.—Numerous other instances, in which fat has been said to have 
been passed in considerable quantity, are on record ; but there can be 
little doubt that, in many of these cases, the chemical characters of the 
substance supposed to be fatty were not carefully ascertained. ‘There 
is reason to believe that the iridescent pellicle, which really consists 
principally of fungi, vibriones, and crystals of triple phosphate, from its 
general resemblance to a thin film of oily matter, has been mistaken for 
fat. Small portions of oily matter not uncommonly become mixed with 
the urine accidentally, and now and then the urine is put into an oil 
Dottle and sent for examination, Even a single drop of oil, shaken up 
with three or four ounces of urine, becomes divided into a great number 
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of minute oil globules, and upon microscopical examination there 
appears to be a much larger quantity of fatty matter present than is 
really the case. Many practitioners have been deceived in consequence 
of the admixture of milk with urine, This is not an uncommon prac- 
tice, and we should be very careful not to be misled by impositions of 
this kind, It is hardly credible what trouble some patients will take to 
deceive us; and very often deception is practised and carried on for a 
long time without detection. From not being able to discover any 
reasonable motive, we are sometimes too ready to conclude that our 
suspicions are unfounded ; and thus we may be led to believe state 
ments which are really false, and report cases apparently of a very 
exceptional character, which only prove that great ingenuity has been 
employed for the mere purpose of imposing upon us.” 

* Tam much interested in the question of the removal of fatty matter by the 
Kidneys ; and 1 shall be very much obliged to any one who will send me specimens of 
‘urine containing fatty matters in any unusual form, or reports of well-authenticated 
cate 
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OF URINARY DEPOSITS. 


Te will be convenient to arrange in some order the insoluble sub- 
stances forming deposits ia the urine. I think that the subdivision T 
have adopted will in some measure assist the memory, and may 
help the observer to discover quickly the nature of the different 
insoluble substances he js likely to meet with. T shall not attempt to 
devise a natural classification, but merely propose to arrange deposits 
in the order in which they can be practically treated of most con- 
veniently. There are objections to this, as to every other artificial 
‘system ; but it is simple, and as the general characters which can be 
observed by the unaided eye form the basis of the classification, I think 
it will be found useful. 

Tnsoluble substances may float on the surface of the urine, or may be 
diffused throughout the fluid, ox they may sink to the bottom, forming 
deposits of greater or less density. 

Insoluble Matter floating upon the Surface of Urine, or difftsed 
through the Fluid. Watty matter in a very minute state of division, as 
it occurs in cases of chylows urine, is one of the most important sub- 
stances contained under this head, and has already been considered, 
Seep, 302. Urate of Soda is another substance which is often suspended 
in a molecular state through the fluid, rendering it turbid ; but this also 
forms a deposit, and it will therefore be more convenient to consider it 
under that head. Phosphates are found not unfrequently in the pellicle 
‘upon the surface of urine ; but in this case they are merely buoyed up, 
asit were. This substance will be described under earthy phosphates, 
P. 355° 

1. Light and flocculent Deposits, usually transparent, and occupying 
considerable volume. Under this head 1 shall inclide mucus, with 
different forms of epithelium derived from the kidney, ureter, bladder, 
urethra, vagina, &c, ; certain well-defined forms of fungi and vibriones; 
sarcing ; spermatozoa; casts of the uriniferous and seminal tubes; 
rarely, benzvic acid in small quantity (see note on page 197). 

2. Dense and opaque Deposits, occupying considerable bulk, This class 
includes only deposits of urates, pus, and phosphates. 

3. Granular or crystalline Deposits, occupying a small bulk, sinking 
to the bottom, or deposited on the sides of the vessel. ‘This division 
includes a great many different substances. Among the most important 
are uric acid, oxalate of lime, certain forms of triple phosphate and 
phosphate of lime, cystine, carbonate of lime, blood corpuscles, and 
very rarely, cancer cells, tubercle corpuscles, and small spherical cells, 

Many of the different substances comprised in the first class of 
urinary deposits occupy a considerable bulk, although the actual quantity 
of matter entering into the formation of the deposit is exceedingly 
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smnall. If dried, one of the most bulky of these deposits, separated 
from six or eight ounces of urine, would hardly weigh half a grain. 
‘The mode of separating urinary deposits from the urine, of examining 
and preserving them, is described in page 282, ef se. 

L—FIRST CLASS OF URINARY DEPOSITS. 


‘mucus.—If healthy urine be allowed to stand for a few hours after 
it has been passed, a bulky, flocculent, and very transparent cloud will 
be deposited towards the lower part of the vessel. Upon examining 
this in the microscope, a few oval or circular delicately granular cells, 
rather larger than a blood corpuscle may be seen, scattered sparingly 
through a transparent substance, in which only a few minute granular 
points can be detected. A little epithelium from the bladder, or from. 
some other part of the urinary mucous membrane, is not unfrequently 
met with, but nothing more is observed in the mucus found in Aaalthy 
urine. In disease, however, this mucus increases in quantity, and forms 
a more or less transparent deposit, containing numerous ill-defined cells, 
similar to those above referred to, with much epithelium, the character 
of which depends upon the particular part of the mucous membrane 
from which it has been derived. The characters of ordinary vesical 
mucus are represented in fig. 31, pl VI. The larger bodies to the 
right of the figure are cells of bladder epithelium. 

Little collections of mucus, with imperfectly formed cells, are not 
unfrequently seen in urine. These ore generally derived from the 
follicles of the urethra, or from the prostate. Long shreds of mucus. 
like material are sometimes formed in the kidneys and in the seminal 
tubules, and escape with the urine, These may be regarded as casts, 
but it must be borne in mind that the import of mere #aves casts and 
true casts is very different. Ste p. 342. 

Altered Pus, resembling Mucus—The very thick glairy deposit, 
which is frequently found in the urine in cases of disease of the bladder, 
is often termed ' macus,' but its real nature is very different. It consists, 
in fact, of pus altered by the action of carbonate of ammonia which has 
been set free in consequence of the decomposition of the urea, caused 
by some animal matter acting as a ferment after the urine has left the 
bladder, In some cases, this change even commences in the bladder 
itself; and the expulsion of the glairy viscid matter often gives rise to 
serious inconvenience. When an attempt is made to draw off the urine 
with a catheter, the instrument sometimes becomes completely plugged 
up. Urine of this kind exhibits a highly alkaline reaction, evolves an 
ammoniacal odour, and frequently contains a considerable deposit of 
crystals of the triple or ammoniaco-magnesian phosphate, pL V, fig. 29, 
with granules of phosphate of lime. Liquor ammonia and potash exert 
an action upon pus similar to that of carbonate of ammonia, _ 
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T have observed, in several cases, that when pus comes from an 
abscess in the kidney, or from the pelvis of the kidney, it is not accom- 
panied with crystals of triple phosphate. On the other hand, when it is 
derived from the bladder, crystals of these earthy salts are almost 
invariably present. This point should be taken into consideration before 
arriving at a diagnosis in doubtful cases. 

* It should be bome in mind that, if basic phosphate of soda be 
added to urine, ammonia is always set free in considerable quantity. 
Dr. G, O. Rees suggests that the ammonia is often set free in this 
manner, and not by the decomposition of the urea. The same observer 
(Lettsomian Lectures, “ Medical Gazette," 1851) considers that the 
alkalinity of the urine is dependent in certain cases upon the secretion 
of a large quantity of an alkaline fluid from the mucous membrane of the 
bladder, When the mucous membrane is exposed, it is always found 
to be moistened by an alkaline fluid, . When irritated, a quantity of 
this alkaline fluid, supposed to be more than sufficient to neutrulise 
the acidity of the urine, is poured out. Dr. Rees explains the fact that 
the acid reaction of urine not unfrequently becomes more intense after 
giving alkalies, by supposing that the alkali allays the irritable state 
of the mucous membrane, which, in consequence, secretes less of the 
alkaline fluid. In injuries to the spine, the beneficial action of alka» 
ties is explained by supposing that the mucous membrane requires a 
greater quantity of alkali to protect it than in health, Still it is difficult 
to associate this explanation with the fact that healthy urine is always 
acid, [fa slight increase of this naturad acid really endangered the in- 
tegrity of the mucous membrane, by exciting the secretion of excess of a 
destructive alkaline substance, one is almost forced to the false conclusion 
that the actual condition which exists is not so advantageous to the indi- 
vidual as the existence of a mucous membrane adapted to bear without 
change the constant action of an acid fiuid would be. Moreover, itis 
certain that in a vast number of cases, urine containing a very consider- 
able excess of acid does not produce the result just alluded to, 

‘The mucus which is deposited from many specimens of urine often 
contains a great number of octahedral crystals of oxalate of lime, fre- 
quently so very minute as to appear, under a power of two hundred 
diameters, like a number of dark but square-shaped spots. Their crys- 
talline form may be demonstrated by the use ofa very high powers 
but they may be recognised with certainty with a little practice, as thelr 
square shape presents a characteristic appearance, with which the eye 
soon becomes familiar. They are insoluble in a solution of potash, and 
also in strong acetic acid, ‘These crystals are commonly not deposited 
until after the urine has left the bladder ; and if it be allowed to stand 
for a longer period, they frequently undergo a great increase in size. 
It is probable that the mucus excites change in the urates, causing their 
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decomposition, and the formation of oxalate of lime, Fragments of 
hair, small portions of cotton fibre, and other substances of accidental 
presence, are not unfrequently encrusted with them. 

Of the Clinical Importaner of Mucus—Although, as already stated, 
the great majority of cases in which the urine is said to contain large 
quantities of mucus, are really examples of pus in the urine, which has 
‘been rendered glairy and transparent by the action of ammonia, tue 
mucus is sometimes found in the form of long transparent shreds, which 
are scarcely visible unless the field of the microscope be illuminated 
very slightly. Such transparent mucous shreds may be derived from 
several parts of the urinary surface ; they may come from the follicles 
of the urethra or prostate, from the vesiculs: seminales, from the vas 
deferens, or from the seminal tubules, I have seen the most distinct 
branching cylindrical masses of mucus from the wriniferous tubes in 
many instances. These cases do not appear to have been noticed pre- 
viously. ‘The character of these “mucus casts” is discussed in p. 342 
‘Their formation is sometimes associated with an irritable state of the 
‘urinary organs generally, and, in very many cases of frritable bladder, 
evidently not depending upon organic disease, small quantities of mucus, 
in the form of cylinders, may be detected in the urine, 

‘This mucus is very soon destroyed by maceration in fluid, and, unless 
the urine be examined soon after it has been passed, the distinctive 
characters of such mucus casts will have disappeared. If urates be 
present in the urine they will be deposited in and upon the mucus, in 
which case the mucus casts form very prominent objects, pl. XII, 
fig. 82. Minute crystals of oxalate of lime are also frequently deposited 
upon these casts. ‘There is no difficulty in distinguishing these bodies 
from the truc casts, 

‘True mucus is occasionally produced in very large quantity on the 
surface of the bladder, and quantities of triple phosphate and oxalate 
of lime crystals are sometimes found embedded in it, 

Incontinence of Urine not dependent upon Organic Disease—In 
irritable conditions of the bladder and urinary organs generally, there is 
sometimes an increased secretion of mucus, but this is not constantly 
the case ; and all practitioners arc familiar with cases of incontinence of 
urine, not dependent upon any organic disease whatever, in which the 
urine does not contain the slightest deposit of any kind. Some of these 
cases are very obstinate. ‘The condition is frequently met with, but 
more commonly, in young and old people than in persons about the 
middle period of life. 

Many of these cases depend upon unusual irritability of the nerves, 
and T believe not a few are closely allied to hysterical affections, so that 
anything which disturbs the mind may give rise to excessive irritability 
of bladder. J have seen many cases in which the urine was perfectly 
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natural, and the bladder affection was purely nervous, and ought to be 
classed with nervous pains occurring in other parta of the body, Gout 
and rheumatism affect the nerves and muscles of the bladder occasion- 
ally, 

As is well known, incontinence of urine is very common in young 
children, and may depend upon almost any peripheral irritation, such as 
dentition, intestinal worms, enlarged glands, &c., but very often it is 
connected with a naturally excitable state of the nervous system. Com- 
monly cnough, it occurs only during the night, and sometimes the child 
aoquires a Aabit of thus voiding the urine, unless care is taken by the 
nurse to take him up regularly after certain intervals of time (three 
or four hours), so as to prevent much urine from accumulating in the 
bladder, In many cases the urine {g a little too acid, when a few doses 
of bicarbonate of potash, lime water, or liquor potasse, and attention 
to dict will relieve the troublesome affection, 

In old age the bladder often becomes very irritable, although there 
may be no morbid change in its structure, and a patient is unable 
to retain his water for more than halfanhour or an hour at a time: 
Paticnts who suffer thus, by concentrating their attention too much 
upon their ailment, often make matters worse. Any disturbance of 
the digestive organs will sometimes produce increased distress. Tn 
many cases the urine is too acid or too highly concentrated. I have 
often found the urine of sp. gr. 1,035 containing a very large excess of 
urea, p. 185, 

Incontinence of urine may, of course, be produced by a great 
variety of conditions Its occurrence in inflammation of the bladder, 
cancer, and some other conditions, will’ be referred to in the proper 
Place, p. 367. 

On the Treatment of Irritable Bindder and Incontinence of Urine, 
Rot dependent upon Orxanic Misease,—This affection will require 
different treatment according to the age at which it occurs. The 
irritable bladder of children generally depends upon peripheral nervous 
irritation, and is often relieved by gentle mercurial purgatives, and small 
doses of alkalics. When arising from teething, or from worms, the treat- 
ment is obvious, In very young children, incontinence occurring during 
the night need cause no alarm whatever, as it generally passes off as the 
child grows older. 

This troublesome symptom occurs in young persons of both sexes, 
and is occasionally very obstinate. Not unfrequently it seems to be due 
to the habit of sleeping on the back, when a blister applied to the but- 
tocks will generally cure the malady by compelling change of position, 
I have seen it in youths of scrofulous habit whose strength has suffered 
from growing too fast. Such cases are almost certainly cared by a 
generous diet, the tincture of perchloride of iron, quinine, and cod liver 
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oil, but it is often necessary to keep the patient under this plan Of treat- 
‘ment for two or three months. 

Nervous old men often suffer a good deal of inconvenience from 
irritable bladder, not dependent upon organic disease. If they take a 
little more wine than they ought, or aricher diet than usual, or become a 
Jiale more irritable in temper, they will be called up several times in the 
night. The state of urine causing this annoyance is dependent 
‘upon the stomach being 2 little out of order, and a few doses of liquor 
potasse or bicarbonate of potash, after meals, a mild sedative and a gentle 
purge, will generally relieve the annoyance. Sometimes a small dose of 
blue pill or calomel cures the troublesome affection at once, Mobstinate, it 
is well to try the effect of an opium or henbane 

In many of these cases it is very important to preread the patient 
from concentrating his attention upon the bladder, and it is probable 
that the advantageous effects following the application of a blister are 
due to the attention being diverted to another part. 

‘Vivriones.—Bacterin—When urine, containing a little epithelium or 
other animal matter, has been allowed to stand for some time, numerous 
elongated bodies, varying much in length and possessing active move- 
ments, make their appearance. ‘These little bodies appear as simple 
lines, under a magnifying power of two bundred diameters; but, 
careful focussing, under one of five hundred or six hundred diameters, 
the longest of them are seen to consist of filaments with numerous trans- 
verse lines. They sometimes very closely resemble the alge: ordinarily 
found in the mouth. Most observers agree as to the vegetable nature of 
the bodies in question ; but Dr. Hassall has recently arrived at the con- 
clusion that they are animal, and that the movements are voluntary 
(“ Lancet," Noy. 19, 1859). That the movements are not merely 
molecular, is quite certain ; but, to apply the term “voluntary” to such. 
movements as these, is quite unjustifiable. ‘There is not the slightest 
evidence in favour of such a conclusion. As investigation proceeds, the 
conclusion that many forms, which were considered animal, are really of 
a vegetable nature, is more frequently forced upon us than that organisms, 
hitherto held to be vegetable, are really animal, The time has, however, 
gone by, when attempts were made to draw an arbitrary line between the 
lowest classes of the animal and vegetable kingdoms. 

‘These vegetable organisms are seen as minute lines under the micro- 
scope, and they exhibit very active movements in warm weather, and the 
Jonget ones twist about in a serpentine manner, They are sometimes: 
developed in urine before it has left the bladder, and always occur in 
decomposing urine. 

‘The mode of development of these bodics will be understood byrefer+ 
ence to pl. VI, figs. 35 to go. At first they appear as mere specks under 
the highest powers, The specks become oval bodies, which gradually 


—— 


increase in length, and exhibit a transverse mark, often the seat of | 
fission. In this way filaments of some length may be formed. | 

‘Other living organisms are frequently met with in urine. Numerous 
forms of animalcules, one of which Dr, Hassall includes in the genus 
Aodo (bod wrinarius), are also observed in various specimens. It is pro- 
bable that many of these different forms merely indicate different stages 
of existence of one species, 

‘Torule, including the Sugar Fungus and Pentettitum Glaweam,— 
Certain forms of vegetable fungi or torule are developed in urine after 
it has been standing for some time, ‘The period which elapses before: 
the appearance of the fimngi, and the particular species which is developed, 
vary much in different specimens of urine, and in. different cases of 
disease, In diabetes, torulse are sometimes found in considerable numy 
ber within twenty-four hours after the urine has been passed ; and their 
growth leads the observer to suspect the presence of sugar, which must 
‘be confirmed by the application of chemical tests, p. 243. Different 
forms of fungi are represented in pls, VI and VIL 

Sugar Fungus. Dr. Hassall has communicated a paper upon 
‘the development of torule in the urine, to the Royal Medical and 
Chirurgical Socicty, which will be found in the volume of “Transactions” 
for 1853, in which he arrives at the conclusion that there is a species 
of fungus which is developed in specimens of urine, containing even 
very minute traces of sugar, which may be looked upon as character- 
istic of the presence of this substance, as it occurs in no other condition 
of the urine, This is the sugur fungus, But neither the characters 
nor the occurrence of the fungus are sufficiently constant to enable us 
to accept implicitly Dr Hassall's conclusions as to its value as a 
test for the presence of sugar. The sugar fungus which grows in 
diabetic urine is identical with the yeast plant. See figs. 43, 44, pl. VI, 
after Hassall. ‘The aérial fructification ix represented in figs. 45, 47- 

Penicillium Glawcum, Besides the sugar fungus, there is another 
species which is very commonly met with in acid urine containing 
albumen, if exposed to the air. ‘This isthe Peniciifium glaucwm, the same 
fungus which is developed in the lactic acid fermentation, pls. VI, VII, 
figs. 39 to 48, This specics assumes many, very different forms, 
which vary according to the conditions under which growth occurs. And 
there can be no doubt that many fungi regarded by some as, separate 
species may all result from the same germ, pl. VI, figs. 32, 34. 

‘The microscopical characters of this fungus differ also 
to the stage of development which it has reached. Thus, as Dr, Hassall 
has stated, in some specimens, the growth of the fungus is arrested at 
the sporule stage; in another, not until a thallus is formed ; and in a 
third, it goes on until aerial fructification takes place, and new spores 
are produced. But it is only in the last condition that constant dis- 
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tinetive characters can be demonstrated. Sa OD ee 
‘The degree of acidity of the urine, and the length of time during which 
‘ithas been exposed to the ait, appear to determine, i: ‘in agreat measure, 


deneguaicr at pectvtain un De Flaca, ocean mae 
experiments, proved that the fungus often appeared in acid urine which 
contained no albumen ; and I have frequently confirmed this observation. 
Extractive matter no doubt serves the same purpose as albumen. The 
penicillium glaucum, ax well as the sugar fungus, may be met with in 
saccharine urine, because all the necessary conditions for its development 
may be present, namely, exposure to air, an acid liquid, and a certain 
quantity of nitrogenous matter. More ‘recent observations have con- 
firmed the views of Mr, Hoffinann, of Margate, who showed that the 
spores of penicillium would, under favourable circumstances, give rise to 
the development of the sugar fungus, No microscopist could, I think, 
distinguish these fungi from one another, during the sforude stage, and 
although the thallus of well-developed penicillium differs from that of 
‘well-developed sugar fungus, I have seen thalli of these fungi which re- 
semble each other in thickness, mode of branching, and in very minute 
characters So that, although in their perfect condition the two fungi 
exhibit distinctive characters, it is only in this stage that they can be 
demonstrated to be distinct species. It is truc that Dr. Hassall repre- 
sents the sporules of the sugar fungus as being very much larger than 
those of penicillium glaucum, but I have seen many specimens in which 
they were the same size, and it is easy to find sporules of the sugar 
fungus which are very much svaller than those of penicillium, 

From a careful consideration of this question, I think we may con- 
clude that, although well-defined differences may be made out in the 
perfect state of development of emicilinm glascwm and Tormla cerevisicn, 
it must be conceded that there are also forms at certain stages of growth 
which could not be distinguished from one another. ‘The large cireular 
sporules of the sugar fungus aredistinct enough from those of penicillium 
glaucum ; but oval and circular sporules, which cannot easily be dis- 
tinguished, are to be obtained under certain circumstances from each 


plant. 

‘These and all other fungi, in their earliest and simplest condition, 
appear as minute sporules less than yyzisoa of an inch in diameter, Such 
Very minute germs can only be seen with the aid of the highest 
magnifying powers, the yy and yy, and it need scarcely be said that no 
special characteristic differences which would justify any one in determi- 
ning species, can be discerned, 

Sareinas are little vegetable organisms, in the form of cubes, which 
were first discovered by Goodsir, in 1842, in the matter rejected in 
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peculiar cases of obstinate vomiting. They have been observed, how- 
ever, in several other fluids, and occasionally in the urine; but the 
sarcine which I have seen in the urine were smaller than those present 
in vomit ; but it is doubtful if we should look upon the two forms as dis- 
tinct species. 

Sarcina have been met with in the urine by Heller, Neubauer and 
‘Vogel, Dr. Mackay, Dr. Johnson, and by myself, under circumstances 
which leave no doubt that this vegetable organism is sometimes dreulyfe? 
in urine. I once analysed a specimen of urine containing sarcine, which 
was sent me by my friend Dr. Brown, of Lichfield. It was acid ; specific 
gravity, 10186, 





‘The specimen was carefully examined for lactic acid, but not a trace 
could be detected. Sarcina in vomit are represented in pl. VII, 
figs 53, 54 

Dr. Bateman, of Norwich, has published the following interesting 
‘ease of sarcinse in the urine — 

“During the summer of the year 1865, I was consulted by Mr. 
D——, a gentleman, aged 55, who for many years had been subject to 
theumatism and neuralgia in various forms, and who was just then 
suffering from dyspepsia and general neuralgia—that is, pains of a 
neuralgic character in different parts of the body, He told me he had 
been in his usual health till a few days previously, when he ate heartily 
of mitcy cheese, to the indiscreet use of which he attributed the dyspepsia 
and neuralgic symptoms which induced him to seck my advice. 

“On examining this patient's urine, 1 found it loaded with sarcinm, 
there being, however, no other peculiarity in this secretion beyond the 
presence of a few crystals of oxalate of lime. Being desirous of ascer- 
taining whether the sarcinas were present in the other secretions, I 
examined the feces, but with a negative result, I also tried to persuade 
my patient to empty his stomach by an emetic, with the view of ascer- 
taining whether these abnormal bodies were present in this organ ; but, 
although formerly a lover of physiological investigation himself, he de- 
clined to assist science by the experimentum in corpore humano, as 
performed on his own person. Without entering into further details, 
suffice it to say that, under a purely dietetic treatment, in the course of 
a few days the dyspeptic and neuralgic symptoms subsided, and with 
them all traces of sarcinz disappeared. A few weeks afterwards the 
same train of symptoms, viz, dyspepsia, neuralgia, and sarcine: in the 
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urine, again occurred after the indiscreet use of indigestible food; that 
is, after. a hearty meal of cucumber, Aare, vinegar, and beer! 

“Early in April of last year, Mr, —— had another attack of indiges- 
tion, ascribed by him this time to having eaten very heartily of Aefatves. 
On examining the urine passed the next day, it was found to contain 
sarcinge, which were present also, but to a tess extent, on the third day, 
‘but had disappeared altogether from the urine passed on the fourth 
day from the attack, 

“The urine of this gentleman continued free from this curious 
growth till the end of August, when it again appeared as an accompani- 
ment of dyspepsia, this time produced by, or at all events occurring: 
after, partaking of bread and cheese and small beer, the patient having at 
the same time indulged in # pipe, although from past experience he knew 
that smoking invariably disagreed with him, I found the urine acid, of 
specific gravity 1,027, not albuminous; containing, besides sarcina, 
oxalates in abundance, and a considerable quantity of pusecells. T also, 
on this occasion, made a volumetric analysis of the principal solid ingre- 
dients, with the following results — 

Chlorides as aaa nes A$ pats per 1090 
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“There are two other symptoms in the clinical history of this gentle- 
man, which seem to me deserving of notice—viz,, the existence of a 
stricture of long standing in the membranous portion of the urethm, 
and the frequent occurrence of severe prostatic irritation, relieved quite 
recently by the passage of several small prostatic calculi.” 

‘Trichomonas Vaginse.—Donné some years ago described, under the 
name of Zrichomonas vagine, an organism which he considered to be 
of an animal nature, It consists of a sounded cell, with vibratile 
filaments projecting from it, and was found in the urine of females 
suffering from leucorrheea, Although Killiker and Seanzoni state that 
they have detected the érichomonas in the vaginal mucus both of im- 
pregnated and of unimpregnated women, it is very doubtful if the bodies 
they have seen are peculiar to vaginal mucus. ‘They are probably 
ordinary monads, or pus corpuscles with a projecting filament. 1 have 
met with both, but have never secn anything exactly resembling the 
figures of the so-called Trichomonas vagina, Other—kinds of infu- 
soria have been observed in urine. 

Epithelium of Kidney, Bidder, and Urethra —The epithelium from 
the kidney has been already described inp. #3. ‘The cells from the 
sider axe of the columnar form, and some are spindle-shaped, pl. VIET, 
fig. 57. See also pl. IIT, ‘Anatomy of Kidney,’ p. 6. In form, and in- 
deed in their general appearance, these cells much resemble those found 
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in some seirrhus tumours, Care must be taken not to make the mis- 
take in cases of suspected cancer of the kidney. 

‘The epithclium of the ladder varies much in different parts of the 
organ, In the fundus, there is much columnar epithelium mixed with 
Jarge oval cells ; whereas, in that part termed the trigone, lange and 
slightly flattened cells, with a very distinct nucleus and nucleolus, are 
most abundant, Columnar epithelium appears to line the mucous 
follicles, while the scaly lies on the surface of the mucous membrane 
between them. Many of the large oval cells of bladder epithelium lie 
upon the summit of columnar cells, and their under-surface exhibits 
corresponding depressions. Various forms of bladder epithelium are 
represented in pl. VIII, figs. 59, 61 ; andin fig. 63, the manner in which 
the young cells of vesical epithelium multiply, is represented under 
& power of 7oo diameters. The young cells are composed of a perfectly 
soft granular material, and like other young cells possess no limitary 
membrane or cell-wall whatever. 

‘The formation of pus from the germinal matter of epithelial cells 
may be well studied in inflammation of the bladder and urethra, The 
large cells of bladder epithelium grow very fast in cases of epithelial 
cancer, affecting this organ. See * Cancer Cells’ in the Urine. 

The epithelial cells of the urethra are, for the most part, of the 
columnar form ; but mixed with this there is also.a good deal of scaly 
epithelium. ‘Towards the orifice, the epithelium is almost entirely of 
the scaly variety. The epithelium of the x/ans is of the scaly variety, 
and mixed with it is a quantity of soft white matter, scen under the 
microscope to consist of granules and numerous globules of fat, rich in 
cholesterine, with granules and globules of earthy phosphate. This is 
the secretion from the modified sebaceous glands in the mucous membrane 
of the corona, the so-called Smerma Lreputii, which accumulates in 
some cases to an enormous extent. In a specimen, which was removed 
by operation by my friend Mr, Bird, now of Melbourne, I found 
epithelial cells with many well-formed crystals of cholesterine. Upon 
analysis, the following constituents were detected and estimated in ten 
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of the glans, fatty matter and earthy phosphates which have beea depo- 
sited in it, sometimes forms hard flaky masses which have been mis- 
taken for fragments of a phosphatic calculus. 
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‘Vaginal Epttnetium—The large cells of scaly epithelium, so 
commonly met with in the urine of females, and derived from the 
Pagina, are represented in pl. VIII, figs. 60, 62. They however vary 
much in size and form, and are sometimes very irregular in shape, with 
uneven ragged edges. Ivis very common to meet with cells of vaginal 
epithelium the germinal matter of which is much increased in size and is 
undergoing division and subdivision into pus corpuscles, fig. 64, pl. VIII. 

‘Casts of the Uterus and Vagina. —A considerable thickness of the 
epithelial layer of the vagina, and according to some observers also that 
of the uterus, is sometimes shed in the form of a membranous cast or 
mould. I have seen such epithelial casts or moulds from the rectum, 

and from the stomach. They may be compared with the 
layers of cuticle which are detached from different parts of the cuta- 
neous surface after scarlatina. It is only the superficial portion of the 
epithelial layer which is detached in these cases. 

Dr. Arthur Farre has recorded some interesting cases of “ exfoliation 
of the epithelial coat of the vagina,” in vol. I of my “Archives” ‘The 
appearance of the specimens referred to is represented in pl. XII of that 
work, Dr, Farre remarks that the act of exfoliation is usually repeated 
at certain intervals. The casts described by Dr, Farre are interesting 
in another point of view, as showing the real form of the vagina when 
in its ordinary empty and collapsed condition. Dr. Tilt (“ Archives, 
vol. IIT, p. 26), has also described some interesting cases of the same 
kind. His opinion is, that some of these casts come from the uterus, 
while others are no doubt formed in the vagina. The beautiful specimen 
figured in pl. IX, figs. 66, 67, is one of those examined by Dr. Tilt and 
considered by him to come from the uterus, although it must be admitted 
that the characters of the epithelial cells of which it was composed, agreed 
more closely with those of the vaginal cells, Fig. 65 is 2 drawing of a 
cast from the vagina, also from one of Dr. Tilt’s preparations. 

Leucorrhea.—In this condition very many imperfect cells of vaginal 
epithelium are formed upon the surface of the mucous menbrane, as well 
as pus-corpusclea, Many pus-corpuscles originate in the cells of vaginal 
epithelium, even after the epithelial cells have assumed their distinctive 
form, but many of the younger cells of vaginal epithelium, and those in 
the numerous follicles of the mucous membrane, themselves divide and 
subdivide, giving rise at length to multitudes of the spherical granular 
cells we know as “ pus-corpuscles,” which multiply very rapidly if freely 
supplied with nutrient matter. ‘The manner in which pus is formed from 
the germinal matter of vaginal epithelium will be at once understood 
by reference to pl. VIII, fig. 64, and in pl. XXIII the mode of multipli- 
cation of pus-corpuscles is represented. 

Of the Treatment of Leveorrhen,—Although it is not the province 
of this work to discuss the nature and treatment of leucorthosa, it may 
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be well to state that many cases seem to depend upon an impoverished 
state of blood, and get quite well if attention be paid to the gencral 
health. Of all remedies the tincture of perchloride of iron is one of 
the most useful, and when there is any irritability of the mucous mem- 
brane, tincture of henbane, opium, or hop, or the extract of Indian 
hemp, will be found useful, The advantage of the local application of 
Goulard water with sedatives, and the injection of cald or tepid water, and 
the beneficial effects of the cold or tepid hip bath, in this condition, are so 
well known to practitioners, that it is almost needless to refer to them. 

Spermatozoa,—In some specimens of acid urine, in which vibriones 
are not developed, spermatozoa may be preserved for days without des- 
truction. They usually form a light flocculent cloud, suspended in the 
urine, but when few in number there is nothing in the appearance of 
the urine that would lead us to suspect the presence of spermatozoa. 
‘They may be distinguished with a power of about two hundred 
dinmeters, pl. X, figs. 69, 70, 7 } but, unless the eye'is familiar with them, 
itis better to employ one of from four to five hundred. In some cases I 
have met with spermatozoa covered with urate of soda, which renders 
them very easy of detection, pl. X, fig. 72. Curious crystals of phosphate 
of lime are sometimes found in seminal fluid, pl. XI, fig, 76. 

By the use of very high powers, I have demonstrated some points of 
great interest concerning the structure of spermatotoa. ‘The oval body 
or head of the particle is hollow, and contains a small quantity of ger- 
minal matter, which extends a short distance into the filament. This, 
like other forms of germinal matter, is easily tinged by carmine. The 
quantity of this germinal matter varies in different instances, but usually 
it does not extend higher than the middle portion of the body. It is 
always less in spermatozoa which have been passed a long while than in 
those only which have recently escaped, pl X, fig. 75 4,¢ The shape 
of the body of the spermatozoon varies according to the quantity of ger 
minal matter present. Those bodies containing little being flattened 
towards the apex as compared with those which contain much, The 
amount of germinal matter undergoes gradual reduction after the sper- 
matozoa have left the organism, and it is probable that its reduction is 
connected with their active movements. 

‘This germinal matter constitutes the important part of the spermato- 
zoon and in it alone probably reside the marvellous powers of the fer 
tilizing element, The mass of the body consists of a hardened 
albuminous matter, not differing much in properties and composition 
from the outer part of epithelial cells generally. ‘The vibrations of the 
tail like the movements of the cilia of ciliated epithelium are no doubt 
due to changes taking place in the germinal matter occupying the body 
of the cell. When the spermatozoon has made its way into the interior 
of the ovum, all this outer material becomes softened and dissolved, and 
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‘the germinal matter of the spermatozoon or sperm cell thus comes into 
actual contact with the germinal matter of the ovum or germ cell, and 
probably the germinal matter of the two cells becomes incorporated. 
‘From this very intimate admixture of two kinds of germinal matter, each. 
of which has at last resulted from the slow origin centre within centre of 
pre-existing masses of living matter, the germ ofthe new being pos- 
sessing newly acquired powers, proceeds. 

Preparation of Spermatozon—Spermatozoa may be preserved as 
permanent objects in some preservative solution such as 
and creasote, weak spirit, or glycerine. The latter fluid refracts the 
light rather too brightly to see them very distinctly. The specimen 
above described has been preserved in solution of naphtha and creasote, 
and the characters of the spermatozoa are well scen. The usual 
method adopted is to allow a little semen to dry on the glass slide; 
the forms of the spermatozoa are well retained by this simple process. 

Medwo.Legal Investigation—We are sometimes called upon to 
‘examine stains upon linen, or the vaginal mucus, in cases of suspected 
rape. Such an investigation must be undertaken with the greatest care, 
and's positive opinion must not be expressed if the observer have the 
slightest doubt as to the nature of the bodies in question ; neither should 
‘@ positive conclusion be dmwn from the presence of only ene structure 
like a spermatozoon, nor from supposed fragments of thelr bodies. 
Fragments of cotton or linen sometimes assume forms very like those of 
spermatozoa. ‘The mucus which has been dried on the linen, even 
after it has been kept for some time, in which they are suspected 
to be present, may be remoistened with distilled water, without the 
spermatozoa being destroyed. ‘This is an investigation which should be 
conducted with the greatest care. 

‘A little git! was brought into King’s College Hospital in July, 1857, 
upon whom it was said a rape had been committed about three hours 
before. Mr. C. Heath, who was House Surgeon at the time, removed 
with a pipette a little of the mucus from the vagina at a point beyond 
the hymen, and after placing it upon a glass slide sent it to me for 
examination. It was not examined until six hours afterwards, and 
being uncovered it became quite dry. Nothing definite could be made 
out by submitting the dry mass to examination. It was therefore 
moistened with a drop of distilled water, covered with a piece of thin 
glass and examined with a quarter-inch object-glass. Numerous cells 
of vaginal epithelium were seen, and amongst them as many as six 
spermatozoa were discovered in various parts of the field. All these 
were well defined and free from the epithelium, but many others less 
perfect, the tails being broken or removed, were found. A careful 
drawing of these were made under the quarter of an inch object-glass: 
See pl. X, figs 70 
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Dr. Munroe, of Hull ("Archives of Medicine,” vol. I, p. 139), 
reports a case in which by microscopical examination of spots on the 
linen three days after an alleged rape, he detected the presence of 
Spermatozoa. Dr. Munroe thus describes the method of examination. 
“On cutting out some of the greyish and coloured stains, macerating 
them in distilled water for some time, and afterwards concentrating very 
much the solution and placing the same under one of Ross's best 
quarterinch object-glasses, with an angle of aperture of 130°, and 
magnifying power of 215 diameters with the lowest eye:piece, numerous 
whole spermatozoa were seen and also many others much mutilated,— 
here only a head, there only a tail,—indisputably proving the stain to 
‘De seminal.” 

Vegetable Modles resembling Spermatozon.— The only structure 
occurring in urine, or of renal origin, at all liable to be mistaken for sper- 
matozoa, as far as 1 am aware, is a form of vegetable growth which I 
have only once met with, in a specimen of urine kindly sent tome by 
my friend Mr. Masters. Mr. C. Roberts, of St. George's Hospital, has 
taken very careful notes of the case. Some of the boilies in question very 
closely resembled spermatozoa, but their true nature was ascertained 
by comparison with many other specimens of the vegetable growth, 
pl X, fig 74. Sie also my “ Archives,” vol. L, p. 251. 

‘Mucus Casts from the Seminal Tubutes arc somctimes found in the 
urine, and must not be mistaken for casts of the uriniferous tubes. Some 
of these casts are represented in pl, X, fig, 73. The casts of the 
seminal tubes are usually much longer than those of the kidney tubes, 
‘They are usually Jess than the 1-1c00th of an inch in diameter and vary 
little. Not unfrequently spermatozoa are packed together in great num- 
ber, so as to form, with the mucus in which they are embedded, casts of 
considerable dimensions. A very good specimen is represented in pl. X, 
fig, 69, from the urine of an old man of 80. 

(Of the Clinical Importance of Spermatozoa in Urine—Spermatoros 
aré not uncommonly found in the urine in health. It is only when their 
appearance is constant, and accompanied with other more important 
symptoms, that the practitioner is justified in interfering. 1 would 
earnestly draw attention to the importance of exercising the greatest 
cantion in these cases ; for the mere suggestion that spermatozoa are 
present in the urine may do more harm to a nervous patient who has 
studied quack books and visited the demoralising museums which infest 
London and our large cities, than can be counterbalanced by the good. 
produced hy the most judicious medical treatment. 

‘The occasional presence of spermatozoa in urine is no evidence of 
the existence of that condition to which the name of “sfermatorrhaa” 
has been applied—a term which I am sorry to employ at all, but which 
cannot beabolished, There is, in fact, no disease which can be correctly 
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termed “spermatorrhces.” The secretion of the testicle, like that of 
other glands, must from time to time escape, and when it is formed in 
undue quantity, and discharged too frequently, it is usually but one of 
a train of symptoms dependent upon changes in the general health. 

Spermatozoa are very often found in the orine of young men in 
perfect health, and I have seen considerable numbers in the urine of 2 
hale old man above 80 years of age. This was a decided case of 
“ spermatorrhees ;” and there is no doubt, that if this old gentleman's 
urine had been examined by some of the quacks who pretend to make 
this “disease” a special study, he would have been favoured with a 
description of the frightful consequences of this escape of the secretion 
‘of the testicle, and have been subjected to treatment! In former editions 
of this work I have expressed in plain terms my own opinion upon the 
careless use of the word “ spermatorrhcea," and T have found no reason 
to alter my view; but as there is some difference of opinion in the pro- 
fession on this matter, it is desirable that I should state more fully the 
reasons upon which my opinion is based. 

One author has complained that some of our hospital physicians 
have fallen into the ‘error” of making too light of this affection, and 
that one or two in particular have even gone the length of ignoring its 
existence altogether, I fall under this stigma, for I hold that there is 
wo such disease as “ spermatortheea,” as usually defined. 

It has been truly stated, that charlatans, for their own selfish 
purposes, too often work upon the fears of their patients, and exaggerate 
the evil consequences to be anticipated ; but what encouragement does 
‘the practitioner afford, who, under the head of ‘consequences of sper- 
matorrheea,’ includes ‘phthisir, cerebral congestion, <pilepsy, general 
paralysis and insanity—lastly, enfecbled sexual power, and ultimately impo- 
tence’ (Hassall)? “These have been stated to be consequences of 
“ spermatorrhasa,” but we are not informed whether *fossidle” or 
‘probable! Spermatorcheea has been defined to be “all losscs of seminal 
fluid not occurring as the result of sexual intercourse." ‘Impotence it is 
said is not an uncommon consequence of “ spermatorrhos.” I have seen 
many cases which have been called “ spermatorrheea,” but I never saw 
‘one which ended in any of the above terrible consequences, Impotence, 
not depending upon some congenital defect, or some obvious structural 
morbid change, is a most uncommon affection; indeed, F have myself 
never met with a single case. 

All practitioners are well acquainted with the real nature of the 

included under the head of sfermatorrhea, Tt is not necessary, 
and it would not be decent to allude to much that has been said upon 
the subject, or to recount the cruel and often uscless and unnecessary 
means that have been proposed and adopted for the treatment of losses 
‘of seminal fluid. It cannot be too widely known that the importance 
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attached to this so-called disease is not justified by observation—that 
those who pretend to have made a special study of the disease, and to 
have discovered means of cure unknown to the profession, are mere 
pretenders—and that every practitioner is well acquainted with the 
state of things, and fully conversant with the treatment that should be 
adopted. 


It is almost useless to refer to the injuries inflicted by charlatans, 
physically, morally, and commercially, because our laws afford no 
remedy. But it is a disgrace to us that disgusting hand-bills, headed 
“ Spermarorrheea," should be thrust into the hands of passers by, in all 
parts of the town ; and that most immoral exhibitions, under the title 
of “ Museums,” should be permitted to flourish in a city like this. It is 
‘monstrous that it should be possible in law for an impostor to mulct a 
poor, foolish, labouring man of £5 and £ro for a dozen bottles of 
something closely allied to mucilage in composition, for the relief of 
an imaginary ailment. Charlatans, in all departments, well know that 
obstinacy, indolence, and wilful ignorance, form a part of the character 
of all dupes, and that in all classes of civilised society there are persons: 
with these mental characteristics in sufficient number to afford them a 
favourable reception, to court and patronise them, and to load them 
with flattery and liberal and material support, Quacks well know that 
when their true character is found out, those who have been deceived 
‘by them will feel too much ashamed of themselves to expose the 
quackery; and the utmost inconvenience that can ensue to the quacks 
will only necessitate a change in the seat of thelr operations. The 
public prosecution of an extortionate rogue involves the public con- 
fession of unutterable folly on the part of the dupe; and although 
nothing is more common than for people to be imposed upon, it is rare 
in deed for an individual to confess that he has been avictim. 

If people generally were a little better informed upon physiology and 
the principles of medicine, they would be able to protect themselves 
successfully from the imposition of pretenders—medical, social, and 
scientific, 

The besetting triad of our boys,—Of late a great deal has been written 
on what has been termed “the besetting trial of our boys,” and 
Dr. Pusey has drawn attention to this very delicate subject in the 
columns of the “Times" newspaper. It seems to me, therefore, of 
great importance that the matter should be brought under the careful 
consideration of the profession, more particularly as great difference 
of opinion exists as to the best means of preventing boys from acquiring 
the habit, and of curing those who have already fallen under its baneful 
influence. In December, 1866, Dr. Puscy wrote two letters to the 
“Times,” containing some very startling statements. One of these is 
as follows :-~* Fifty years ago, before the intercourse with the continent 
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had been much renewed, I have reason to believe that that sin was 
unknown at most of our public schools. Now, alas ! it is the besetting 
trial of our boys ; it is sapping the constitutions, and injuring in many 
the fineness of intellect.” 

Hf this statement be correct, or only in part correct, careful enquiry 
into the state of our public schools ought at once to have been insti- 
tuted, while on the other hand, if it was merely a exaggerated 
account, the sooner it was contradicted and the actual state of things 
ascertaine the better, Tanswered Dr, Pusey’s remarks in the “Medical 
‘Times and Gazette," December 22, 1866, and stated that I believed 
Dr. Pusey had been misinformed and had taken a very 
view both of the extent of the evil and the seriousness of its effects. I 
also considered it my duty to speak against the system of habitual con- 
fession to the pricst which Dr. Pusey strongly recommended as a pre- 
ventive of this sin, and as the best means of stopping the habit when 
it had been unfortunately acquired. The letter I wrote on the subject 
called forth cbservations from other members of the profession and « 
reply from Dr. Pusey, These are I think of sufficient interest and 
importance to be brought under the notice of my readers. 

Dr. Meadows'(“ Medical Times and Gazette,” Jan. 5, 1867) con- 
siders that Dr. Pusey has rather under than overstated the facts of 
the case with regard to the extent and prevalence of the habit, and 
joins issue with me in my statement that the evil had been much 
exaggerated. As to its preventabiliry and cure he thinks something 
more is necessary than the “ occupying the boy's mind and endeavour- 
ing to make him feel an interest in his work and play.” Allowing that 
“the workshop, the lathe, and the laboratory” are very valuable 
adjuncts in the training of boys, he questions their value as remedies 
for this evil, and states that he has himself witwessed their failure. 
Moreover, that from the very carly age at which this habit often com: 
mences such remedies are utterly inapplicable. Dr. Meadows has known 
of it in several cases as early as two years and one case was mentioned 
to him by a friend in which the practice commenced at the age of 
twenty months (!) He concludes by commending Dr, Pusey for alluding 
to this subject in the columns of the “Times,” but it hardly seems to 
have occurred to him that the practical treatment advised by Dr. Pusey, 
confession, is scarcely applicable at the very early age at which the 
habit commences according to his own experience. Surely the nurse 
and the child’s mother must be terribly deficient in common sense if 
they do not at once resort to the proper treatment in such a case. 

‘The experience of the Rev. E. Thring, head master of Uppingham 
school is opposed to Dr. Pusey’s statements (“ Med. Times and Gaz,” 
wol XXXIV, p. 49). Narrating his own personal experience as a 
schoolboy on the matter, he states that he was three years at a small 
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Dr. Pusey's ‘ besetting sin’ was unknown to him. “In other words, 
no boy at Eton," in Mr. Thring’s time, “was of necessity exposed to 
‘temptation, and betrayed in this way, at least without full means of 
escape.” Of his later experience, as head master of a large public 
school, he says, “I have now been upwards of thirteen years head 
master here, perfectly alive to the possible existence of such an evil, 
and have never seen any reason to suspect its presence.” “One 
boy did consult me on the subject, but Spr mat eras 
a definite temptation here ;” and adds, “I have spoken to my medical 
man, and he unhesitatingly confirms this.” Speaking of what means 
should be taken to prevent or cure the vice, Mr. Thring “ unhesi- 
NE en iat an 
to individual treatment unless an individual entirely voluntarily asks 
advice." 

Now, Ido not believe there is another school in the world where 
greater care is taken to ensure thorough work and thorough play and to 
permit each individual boy to work at that particular department of 
human knowledge which excites in him the keenest interest, than 
Uppingham. There are first-rate carpenters, zealous naturalists, as well 
as distinguished scholars, among the boys of Uppingham school, and 
altogether the associations are so thoroughly healthy, and the boy life so. 
thoroughly active and happy, as to render the spread of the evil, in such 
a society, I think I may say, absolutely impossible. 

Mr, James Dixon (Med, Times and Gaz." vol. XXXIV, p.71) remarks 
that “Dr. Pusey is trying to persuade us that our hearty jolly boys are 
so many candidates for ruin of mind and body, if they are not forthwith 
mule over to the questionings and closetings af priestly confessors. . . . 
‘The question is, how can the evil be best counteracted, Dr. Pusey says 
by priestly scrutiny. Dr. Beale says by opposing effeminate, solitary, 
moping habits, and by encouraging all that tends to openness of charac- 
ter and love of healthy pastimes I for one agree with Dr. Beale.” 

Mr. Charles Orton (Med. ‘Times and Gaz.,” vol. XXXIV, p. 133) does 
not believe the sin to be at all general in our English schools. He was ata. 
school abroad, where one dirty lad had led away into this vice one or 
two of his younger schoolfellows, and was cut and despise) by nearly 
every boy in the school in consequence. He says, “confession sous of 
Srequent occurrence, but the ofect was only to increase the evil,” since the boys 
ased to say, and Mr. Orton thinks, believe, “that the priest forgave then 
sohenever they paid their fees 1" 

In answer to the charge of having “exaggerated the evil," Dr. Pusey 
reiterated his former statements and wished to God that he had exag- 
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Berated the evil (Med, Times and Gaz," vol. XXXIV, 1866, p. 126): 
Since the correspondence in the “ "Times," the receipt of numerous 
letters from medical men and others have confirmed him in all he had 
said. In this letter Dr. Pusey states the following facts :— 

1, “I have been informed by one who knew it that the great success 
of one who had a considerable reputation for curing those who consulted 
him some years ago, and who did effect cures which surprised people, was 
ina great degree owing to this—that he brought the vice home to patients, 
and so by searing them from it, as the cause of their bodily illnesses, 
checked the various illnesses which it entailed. 

2. “A physician of very great medical name and in large practice, 
recently told a friend of mine, that when he observed certain symptoms: 
of debility of system, he always charged the patients with it and so cured 
them. 


g “ Many years ago I accompanied a person labouring under mental 
delusions toa lunatic asylum. The first question asked me by the resident 
‘medical officer was whether he had this habit He told me that it had 
Drought many there. (Ihave heard the like as to other lunatic asylums.) 

4 “The medical head of a lunatic asylum lately told a friend of 
mine that the person labouring under mental delusion whom he placed 
there was (I think) at least the éenti whom he had had from that cause 
from ewe large school. 

5. “The system then of ‘ignoring’ the habit has failed. It is the 
‘very system under which it has grown up, from a time subsequent to my 
‘own boyhood, when at a very large public school, boys (except two of 
whom I heard afterwards that one died of it at the school, the other was 
a half idiot) were wholly ignorant of it We did not understand the poor 
halfidiot’s allusion to it.” 

With reference to ‘fact’ x, it is only necessary to remark that Dr. 
Puscy’s informant begs the whole question, and it is surprising that Dr. 
Pusey should regard what he said as evidence of the slightest value one way 
orthe other, The physician referred to under fact 2, should have stated 
what he meant by the vague term ‘debility of system,’ and what evidence 
he had that his patients were cured. ‘There is nothing to remark on fact 
3 Every practitioner is aware of the existence of the habit. The ques- 
tion is concerning its extent, No. 4 is the most important of the facts 
adduced by Dr, Puscy and should be very carefully inquired into—bat 
it is most extraordinary that Dr, Pusey has omitted to say during what 
period of time the ten cases were admitted, and the number of boys in 
the school from which they were taken. If the percentage of cases from 
one particular school is very high, commissioners ought to be appointed 
to investigate the matter. It requires no prophet to say the education 
pursued at that school will befound false and rotten to the very core. Dr. 
Pusey himself would not surely rely upon confession to eradicate the evil 
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from that school, In 5, Dr. Pusey asserts that ignoring the habit has | 
failed, but he advances no facts or arguments to prove this. The half | 
idiot probably owed both the habit and his idiocy to one condition, con- 
genital defects in the structure of the central organs of his nervous system, 
If Dr. Pusey has not much exaggerated the evil, numbers who 
acquire this vice must be cured without confession, or its consequences: 
must be less serious than he supposes. [think itis much to be regretted 
that one with his authority should have expressed himself so strongly upon 
this very delicate subject, for T fear that his remarks may have the effect 
of leading some silly persons to place more reliance upon many of the 
statements in disreputable books which may be forced under their 
observation than they would otherwise have done. His observations 
are calculated, seriously and most unnecessarily, to alarm parents, And 
Tcannot help thinking that if he had been able to look upon the 
matter more from the medical point of view, he would not have arrived 
at the same conclusion. Judging from many of the cases which have 
been brought under my observation, I should say that the system 
likely to foster and intensify this evil is the very one recommended by 
Dr. Pusey for its destruction, ‘The temperament of many of the 
sufferers to which their unfortunate condition must at least in some 
measure be attributed, will benefit under the influence of circumstances 
very different from those advocated. Of course I speak onlyas a student 
of physiology and medicine, but in this capacity I think it right to offer 
the opinion that frequent self-examination, as deemed necessary by dismal 
despairing men who have been disuppointed with the world, and who take 
a too gloomy view of everything, —habitual confession to melancholy 
men trained to deplore the wickedness of man,—the frequent con- 
centration of the attention upon one of the most mysterious and complex 
ofall the phenomena of our being, are not under any circumstances sup- 
posable likely to benefit the majority of boys. All this is antagonistic 
to their very nature, and its effect on the developing mind must be, at 
least in many instances, to cramp and distort it, I believe that the 
system of habitual confession, advocated by some members of our 
church, is calculated to do irreparable mischief not only to the mind 
but through the mind to the health of the body. And of this I am sure 
that no physician who has had much opportunity of observing the 
gradual development of the mental powers in young persons, and has at 
all studied the marvellous influence of the mind upon the bodily health 
and vigour, would advocate habitual confession as a desirable part of 
the training of girls or boys. ‘Those who aim at making our boys into 
upright, generous, hardworking, vigorous, thoughtful men, will Iaugh 
and rejoice, and work and play with their boys instead of encouraging 
asceticism. But Dr. Pusey does not object to what 1 have said con- 
cerning the value of healthy exercise, thorough and good, hard, cheerful 
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work, manly games, and hopeful, happy associations, but he says that 
‘experience shows that these alone are not enough; all T can say is that case 
after case that comes before me exhibits defects in these very particulars, 
and Iwill challenge Dr. Pusey to produce an instance of a body of 
boys or men subjected to such a healthy system, given to this or other 
evil habits. Your active minded, hearty, busy boy never thinks of 
anything of the kind. His mind is well occupied and he is happily 
ignorant of ‘every thing connected with the subject. He will probably 
remain so till he grows up if his attention be well occupied, his life 
happy, and filthy books be kept out of his way. He will instinctively 
shun the society of boys or young men who discourse upon such subjects: 
and would, if they could, lead him wrong. 

‘Treatment,—The general treatment of these cases has been adverted 
toalready. With regard to medicines, the special state of each indi- 
vidual patient must be considered by the practitioner. Tonics and mild 
sedatives with an occasional dose of blue pill are often very useful, 

‘Tt may be well in this place to say a few words on those cases in which 
the habit is due to some peculiar condition of the organs themselves. 
Thave met with many instances in which the habit has unquestionably 
been self-taught. It affects sometimes weak sickly children, and is 
sometimes to be traced to irritation about the prepuce or glans, Occa- 
sionally accumulation of secretion seems to be the exciting cause, and 
sometimes a supcrabundant prepuce, eczema, or an over sensitive state 
of the delicate surface of the glans exists. Circumcision acts bene 
ficially in some of these cases, and it has been remarked that masturba- 
tion is virtually unknown in Jewish schools, “ Medical’ ‘Times and 
Gazette,” vol, XXXIV, p. 79, note. 

Many boys and young men who have acquired the habit are weak, 
nervous, excitable persons with little energy or power of selfeontrol, 
and little love for bodily or mental work, Such persons could no 
doubt have been easily persuaded to confess, but whar can one think of 
the strong-willed man who thus condescends to aspire towards having 
undue influence over a very weak one. From what I know of these cases 
I feel sure that confession to a priest is neither good for the patient nor 
for the confessor, Whether confession is right for a healthy, vigorous- 
minded man J will not discuss, but it will not cure hypochondriacs oF 
encourage weak-willed, nervous, lazy, fanciful persons to rely more upon 
themselves, and endeavour to do their work in this world honestly and well, 

‘As for those sad cases which pass into our lunatic and idiot asylums, 
there is great reason for thinking that the masturbation so far from 
being the cause of their sad fate is but one of a long train of symptoms 
depending upon defects in the development of parts of the nervous 
system, or resulting from disease originating there. It is. as much the con 
sequence of disease as paralysis, loss of sight, or loss of consciousness, 
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Tn many cases of congestion, and in inflammation of the kidney, x 
spontancously coagulable material is effused into the tubes, and coagu- 
lates there, forming a cast or mould of the tube. This cast is gradually 
washed out by the fluid which is secreted from the Malpighian body be- 
hind it, and ais Scar urine, from which it may be 
casily separated for examination, p. 

‘The cote table aatlenst okies i eased becoming solid in the 
tube, entangles in its meshes any structures which may be there at 
the time. ‘The characters of the east will, of course, vary very much 
in different cases, according to the state of the tubes and the part of the 
tube in which the effusion of the matter takes place. By observing the 
character of the substances entangled in the cast, we are often able to 
form a correct notion concerning the nature of morbid changes going 
‘on in tubes at the time the cast was being formed. 

Great difference of opinion has been expressed with reference to the 
nature of the material of which the cast is composed. By some it has 
been termed fibrine; but the striated appearance always present in 
coagula of this substance is not found in the cast. Others have con- 
sidered that the cast consists of albumen; but it is not rendered 
opaque by those reagents which produce precipitates in albumi- 
nous solutions, Not very many years since, it was stated by two 
observers in France and Germany of high reputation, at least in other 
branches of scientific enquiry, that the cast really consisted of the base- 
ment membrane of the uriniferous tube, Such a statement requires no 
comment, how it could be made by any one possessing even a slight 
knowledge of the anatomy of tissues, it is difficult to understand, 

‘The transparent material probably consists of a peculiar modification 
of an albuminous matter possessing somewhat the same characters as 
the walls of some epithelial cells, the elastic laminge of the comea, the 
walls of hydatid eysts, &c., but not condensed like these structures. 
T think it not improbable that these casts of the uriniferous tubes may 
really be composed of the material which, in health, forms the substance 
of epithelial cells. In disease, this substance, perhaps somewhat altered, 
or not perfectly formed, collects in the uriniferous tubes, and becomes 
inspissated. This view receives some support from the fact that occa- 
sionally casts are formed although no albumen passes into the urine, 
According to this notion, it is possible that a cast might be formed quite 
independently of any congestion or morbid condition of the Malpighian 
tuft; but, as a general rule, there can be no doubt that serum escapes 
and albumen is found in the urine, 

The diameter and general characters of the cast will be determined 
by the state of the uriniferous tube at the time of its formation, as the 
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researches of Dr. Johnson have indisputably proved. If the epithelium 
be abnormally adherent, the cast will be very narrow ; if, on the other 
hand, the epithelium be removed, it will be of the width of the tube. 
Should the epithelium be disintegrating, the cast will afford evidence of 
the change. If in a state of fatty degeneration, fatcells will be entangled 
in it, In hemorrhage from any part of the secreting structure, blood 
corpuscles are present; and, when suppuration occurs, the cast contains 
pus corpuscles, When the transudation of the coagulable materiat 
occurs in a tube to which the epithelium is intimately adherent, or in a 
tube whose walls are smooth, the cast will be clear and perfectly trans- 
parent. Different forme of casts are represented in pls, XI to XVII. 
Professor Virchow thinks that casts are very constantly, if not inva- 
Tiably, formed in the straight portion of the uriniferous tubes ; but many 
of the facts already referred to militate against this idea, and it is com- 
mon enough in sections of diseased kidneys to see the casts in the tubes 
of the cortex. Moreover, as 1 have demonstrated in several cases, the 
cast receives successive layers upon its outer surface as it passes down the 
tube, pl. XII, fig: 83, pl. XIV. There is no doubt that casts are formed in 
the straight as well as in the conto/wfed portion of the uriniferous tubes, but 
the value of the characters of the cast formed in the former situation in 
connection with diagnosis cannot be questioned, while it is obvious that 
from casts formed in the straight portion of the tubes we can leam 
nothing as to the nature of morbid changes going on in the secreting 
part of the gland. In pl. XTH, fig. 83, portions of casts from the canvo- 
luted portion of the tubes are secn embedded in transparent material, 
‘The drawing was taken from specimens found in the urine of a case of 
acute suppurative nephritis, It is probable that the small casts were 
formed in the convoluted portion of the uriniferous tubes, and that the 
transparent material in which they were embedded, coagulated in the 
straight portion of the tube, near its opening at the summit of a papilla, 
pl. XVII, fig. g2. We may, therefore, conclude that casts are generally 
formed in the convoluted part of the tube, although, in certain cases, 
the coagulable matter may be effused in the straight portion also, in 
which case the diameter of the cast will be very much greater than if it 
was formed entirely in the convoluted part of the uriniferous tube. 
Casts of the renal tubes are scldom found unmixed with other 
deposits. Frequently they are accompanied with rnuch epitheliam, and 
in many cases blood globules are present in considerable sumber. 
Occasionally, however, we meet with a transporent and scarcely visible 
deposit, consisting catirely of casts. The connection between different 
renal diseases and the presence of casts in the urine has been demon- 
strated most conclusively by Dr. Johnson, but manywho have not patiently 
studied the matter have confidently asserted that the characters of casts 
are not of that importance in diagnosis which he and others have 
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maintained. Tt has been stated that the different morbid states of the 
kidney, familiar to everyone, are but different stages of one and the same 
disease. It is to be regretted that observation should be retarded 
by such hasty and confident assertions. All that need be said is simply 
that a few months’ careful study in the wards of a hospital and in the 
dead-house, will serve to convince any unprejudiced person that the 
nature of renal disease may be diagnosed in many cases by the micro- 
scopical characters of the urinary deposit, and that there are several 
essentially distinct forms of renal disease. Tecan, from my own observa 
tions, testify strongly to the truth of the general conclusions. arrived at 
by my colleague, Dr. Johnson, upon these questions. 

Of casts there are several different forms, which are to some extent 
characteristic of the morbid changes taking place in the structure of the 
kidney. As has been shown, the cast varies in diameter with that of the 
canal of the uriniferous tube ; but, probably, after its formation, it con- 
tracts slightly, and in consequence it readily passes from the tube, and 
escapes into the urine. In chronic disease, the diameter of the tube may 
be greater or less than in health, If, in a tube of normal diameter, the 
epithelial layer be of its ordinary thickness, we shall have a cast of 
medium size. If the cells be enlarged, and adhere firmly to the base 
ment membrane, the cast will be fine and narrow; while, on the other 
hand, if the tubes be entirely stripped of epithelium, the basement mem- 
brane alone remaining, the diameter of the cast will be considerable, 
In describing the different varieties of casts it will be convenient to 
divide them into three classes, according to their diameter. In some 
cages the tubes of the kidney are so much wasted that casts could not 
be formed in them. See pl. XVII, fig. 95. 

‘The figures of casts in pls. XI to XVIT have been carefully traced 
from the objects under examination. 

A. Casts of medium Diameter, about the 2-700th of am inch. 

t. Mucus casts, 
2. Epithelial casts. 
3 Pale and slightly granular casts, with or without a little epithe- 
lium, or epithelial debris, 
4. Casts appearing granular, in consequence of urates being 
deposited upon and in the substance of the cast. 
5- Granular casts, consisting entirely of disintegrated epithelium. 
6. Casts containing pus or blood, 
7- Casts containing oil. 
1B, Casts the Diameter of which Is about the 2-500th of am inch. 
1,-Large transparent “waxy casts.” 
2. Large and darkly granular casts, 
©, Casts the Diameter of which Is abeut the 1-1000ch of an Lach. 
Small waxy casts, 
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A.—Casts of Medium Diameter. 


mucus Casts—In certain cases in which there is evidence of cone 
siderable irritation in the kidneys, sometimes so much as to lead one to 
suspect the existence of calculus in the kidney, a number of Aocculent 
shreds may be passed in the urine. I have seen several cases in which 
these were composed of a very transparent and slightly granular material, 
like ordinary mucus. In pl. XII, fig. 81, is represented such a cast 
which must have been entirely formed in the straight portion of the 
tubes. ‘The ramifications from the larger mass extended into the fine 
tubes which open into the larger ones in considerable number, The 
drawing was taken froma specimen found in the urine of a patient 
under the care of my friend, Mr. Charles Hawkins, who had been suf- 
fering from renal irritation and affection of the bladder for many years. 

Mucus casts are not unfrequently passed in cases where the urine is 
‘of very high specific gravity, 1,030 or higher, containing excess of 
wea and urates. Itis probable that urine of these characters irritates 
the mucous membrane. Sometimes, in consequence of the urate being 
deposited in an insoluble form, upon and in the substance of the 
mucus, after the urine has been passed, the casts are dark and granular, 
and without care they may be mistaken for true casts indicative of 
chronic degeneration of the kidney. Some appear white if examined by 
reflected light. Such casts, dark and granular from the presenee of 
urates, and often of a very brown colour, form a deposit in the urine not 
unlike that occurring in cases of acute nephritis, where there is 
hemorrhage from the kidney, but although traces of albumen are found, 
actual blood corpuscles are not generally present as in that affection, 
and the colour is entirely due to altered blood colouring matter passed 
in a state of solution. Casts of the kind under consideration are repre- 
sented in pl. XIT, fig. 82, 

Hpithetial Casts arc met with in great number in all cases of acute 
nephritis; and their presence is generally accompanied with a con- 
siderable deposit of uric acid, and also with much free epithelium and 
epithelial dédris. These casts often contain many perfect cells of renal 
epithelium, and not unfrequently blood globules are entangled in them, 
pl. XI fig. 80, pl. XII, fig. 85, pl. XIII, fig. 86, at a, 

Besides these casts, however, some of the larger casts, comprebended 
in the second class, may often be observed, pl. XIV, fig. 88, a; and 
these have, as Dr. Johnson states, “a waxdike appearance ;" or they 
may be clark and granular, or part of the cast may be so highly granular 
as to be quite opaque, while in another portion it may be perfectly clear 
and transparent, The very wide casts and fragments found in those 
cases of acute nephritis, in which the kidney was in a sound state before 
the attack, are probably, wholly or in part, formed in the wide portion 
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of the uriniferous tubes near the papilla. Sometimes also a few of the 
small “waxy casts" anay be observed, and rarely a few of the cells may 
be found to contain well-defined oi! globules. 

Granular Casts,—A considerable number of “granular casts,” of 
medium diameter, will be present in the early stage of chronic nephritis. 
Afterwards they may become abundant, and occasionally are so numerous 
that they form a white deposit at the bottom of the vessel. 

Dr. Johnson says that, in the third stage, there may be an abundant 
deposit composed of granular casts and disintegrated epithelium; or 
secondly, the granular casts may be mixed with lange waxy casts, with a 
sharp and well-defined outline; or thirdly, the waxy casts may be in 
small number, and mixed with a few granular casts and disintegrated 
epithelium. Casts from a case of chronic nephritis are represented in 
pl. XI, fig. 78, and pL XV. 

Casts containing O1.—In that condition of the kidney termed “fatty 
degeneration,” the pale highly albuminous urine which is often passed 
in considerable quantity, frequently contains a number of casts which 
appear to be made up of oil globules, or composed of cells containing 
oil, pl. XI, fig. 78. In adults recovering from acute nephritis, it is 
not uncommon to find a few oil particles in the casts, pl. XI, fig. 86, g, 
and cells crammed with small oil globules floating in the surround- 
ing Buid ; but at the same time, if there be a greater number of granular 
or epithélial ensts, the presence of the oil need not excite any apprehen- 

__ sion for the patient's safety. If, however, the oil casts increase during 
wecks or months while the other casts diminish in number, we shall pro- 
bably find that the case will pass into confirmed fatty degeneration, and 
that the acute attack affected a kidney, not previously in a perfectly 
sound state, ‘The composition of the oil in these cases has been alluded 
toin p, 310, Se also pl XVI, figs. go and gr. 

Pat-Cells. — Besides the occurrence of faity matter in casts, and in 
cells entangled in casts, it is very commonly met with in cells, or a8 
small collections in the urine ; and occasionally these are present with- 
‘out any casts, Many such bodies consist of altered epithelial cells of the 
kidney, enlarged and gorged with oil. Sometimes they contain a few 
oil globules, which are well defined, and are seen to be distinet from each 
other; while, in other instances, the globules are very minute, and so 
crowded together that the mass appears by transmitted light to be per- 
fectly opaque and dark, resembling the so-called ‘inflammatory glo- 
ules,’ while, if examined by reflected light, these bodies are perfectly 
white, Although I have used the term cd, it is not\possible in many cases 
to demonstrate the presence of a c//wa/l, Occasionally, “ cells" contain- 
ing oil globules are derived from some other part of the macous surface of 
the urinary passages. I have seen epithelial cells, and collections of oil 
globules which haye been removed from the membranous portion of the 
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urethra, Tt is therefore important to bear in mind that cells containing 
oil globules are not invariably derived from tubes in a condition of 
fatty degeneration, and are not necessarily indicative of diseased kidney. 

Casts containing wood Gievuies are not unfrequently met with in 
the deposit of the urine in acute nephritis, pl. XID, fig. 85. ‘They 
are usually of medium size, and often contain a certain quantity of 
epithelium besides blood. 

‘The blood in many of these cases is undoubtedly poured ont by the 
vessels of the Malpighian body. It is extraordinary how determined 
some observers are in asserting that this hmmorrhage from the Malpighian 
body into the upper part of the uriniferous tube does not occur, and 
that “casts” are not formed in this part of the tube. The blood has, 
however, been scen by Bowman, Jobnson, and others in the convoluted 
part of the tube, near and in the Malpighian body, and also in the 
lower straight portion, and [ have been able to verify these observations: 
over and over agin, and have often injected colouring matters through 
the capillaries of the Malpighian body into the tube. 

White blood corpuscles sometimes grow and multiply in casts in con- 
siderable number, pl. XVII, fig. 94- 

Casts containing tus arc not common, although some cells agreeing 
in many characters with the pus globule are not uncommonly present. 
Of these cells, some are no doubt modified cells of renal epithelium, 
the germinal matter of which is of much larger size than in health, 
the formed matter of the cell being nearly absent, while others arc. 
altered white blood. corpuscles, pl. XVI, figs. 93, 94. Cases in which 
the urine contains bodies having these characters are generally acute, 
and terminate fatally in a short time, A beautiful specimen of the 
‘urinary deposit in one of these rapidly fatal cases is represented in 
pl XIV. I have, however, seen many cases occurring in children and 
in adults where these casts and cells were most abundant, which have 
been completely recovered. 

Casts containing Dumb-Bels—In the urine of a paticnt suffering 
from cholera, after cighteen hours suppression of urine, I found a traceof 
albumen, with some very transparent casts entangling dumb-bell crystals 
of oxalate of Jime, pl. XVII, fig. 96. Octahedral crystals of oxalate 
were also present in the urine; but none were seen in the casts. The 
presence of dumb-bells in casts proves clearly that these peculiar crystals 
are formed in the uriniferous tube. 

Crystals of triple phospliate and octahedra of oxalate of time are 
sometimes met with in casts. 

B.—Casts of considerable Diameter. 


Large Waxy Casts, of about the one five-hundredth of an inch in 
diameter, are derived from tubes which have been entirely stripped of 
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epithelium, or have been formed in the straight part of the tuba ‘They 
are often met with in small quantity in the urine of acute 
nephritis; but when present in considerable numbers, a condition of 
kidney to which Dr. Johnson has given the name of “waxy degencra- 
tion,” from the peculiar glistening appearance of the substance with 
which the tubes are filled, is present. Large waxy casts are represented 
in pls. XI, XIV, figs. 77, 79, 88. 

In some cases, it is certain that these casts of large diameter are 
formed in the lower part of the straight portion of the uriniferous tubes 
where these are very wide. ‘The material of which the cast is com- 
posed is sometimes deposited in successive layers, and a small cast, 
formed high up in the convoluted portion, is occasionally geen in 
the centre of a large one formed below, pl. XUf, ig. 83, pl. XIV. Although 
in some eases the convoluted portion of the uriniferous tube is wide 
enough to admit of the formation of one of these large waxy casts, I 
have never seen an instance where the tubes between the cortical and 
medullary portion of the kidney were large enowgh to permit so large 
# cast as that figured in pl. XII, fig. 83, to pass through. There is, 
however, reason to think that this part of the tube becomes much 
dilated in some cases, Si my “ Archives,” vol. I, p. 303. 

‘The largest transparent casts which are formed in the widest part of 
the tube are of little importance, clinically, and the physician must not 
be induced from the prominence of these objects to give an unfayour- 
able prognosis. In ¢ome forms of temporary disease they are found in 
great number, 

C—Casts of Small Diameter. 


Small Waxy Casts ore derived from tubes in which the epithelial 
lining is entire, or probably more commonly from tubes which have 
undergone considerable contraction. Dr, Johnson considers that the 
formation of casts of very small diameter depends upon the adherent 
state of the epithelial cells, which exhibit no tendency to desquamate— 
a condition which he describes under the name of “ nonsdesquamative 
nephritis.” The urine is cither found to contain no deposit whatever, 
although albuminous, or only some of the small waxy casts, not more 
than one thousandth of an inch in diameter, can be found. In some of 
these cases, symptoms of blood poisoning come on, and a rapidly fatal 
result occurs. The casts have a perfectly smooth and glistening surface, 
and present in the microscope the same general appearance as a piece of 
the elastic lamina of the cornea, pl. XI, fig. 77, pL XV. It is probable 
that some of these very fine casts are formed in tubes which have not 
attained full development. 

‘Of Casts in a Clinical Point of View.—It is generally admitted that 
the treatment of kidney diseases has advanced very much within the last 
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few years. Frequently we are able to say most decidedly what course 
should be followed in a given case; and we can indicate exactly the 
conditions under which the progress of the malady wil be retarded, and. 
warn the patient of those which will certainly hasten the extension of 
disease. I do not think I have at all exaggerated the improvement 
which has taken place in this department of medicine; and when we 
remember that we possess much positive knowledge of the anatomy and 
physiology of the kidney, and that its morbid changes have been more 
successfully investigated than those of other important organs, we cam 
scarcely help attributing the improved treatment to our increased know 
Jedge, and we have every encouragement to hope that ere long a similar 
restilt will be seen as distinctly in other branches of medicine, 1 am. 
quite sure that many patients with chronic renal disease are now kept 
alive, and even enjoy life, for many years longer than was usual at a 
time when the exact nature of their malady was not understood, and 
when the treatment considered right was of a kind which no one, 
knowing anything of the physiology of the kidney, would now think of 
adopting. 

Casta resembling those delineated in fig. 86, pl. XILL, are often found 
‘in cases of acute inflammation of the kidney coming on from exposure to 
cold, or following scarlatina. It will be observed, however, that there 
are several different forms of casts which might give rise to some confur 
sion in the mind of an observer endeavouring to form an opinion as to 
the acute or chronic nature of the case, At the same time we must not 
‘express ourselves confidently, if only one or two casts of a particular kind 
are found, Thus we may meet with, in the deposit of the urine from 
acute cases which completely and perhaps ripidly recover, one or two 
cells containing oil, and one or two casts containing a few oil globules; 
but we must not, from the presence of these, be led into the exror of 
concluding that the case will necessarily become one of fatty degemera- 
tion of the kidney, If, however, there were mumerows cells and casts 
containing oil, such an inference would undoubtedly be correct We 
must not expect to find in one case cfithalial arty alone, in another 
grenwlar casts alone, ina third fatty casts alone, in a fourth one but lange 
waxy casts, and so on; but we must be prepared to meet with several 
varieties in one case, and must ground our opinion in great mensure 
upon the relative number of any particular kind of cast, and upon the 
circumstance of other deposits being associated with the casts, For in- 
stance, the presence of uric acid crystals and blood corpuscles would 
render it very probable that the case was acute, and would be of short 
duration. The absence of these deposits, and the presence of a number of 
granular or perfectly transparent casts—which can only be seen when the 
greater part of the light is cut off from the Geld of the microscope—or 
the existence of @ mumber of oif casts, render it certain that the case is 
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chronic. The former would indicate that the kidney was becoming small. 
and contracted, while the latter variety of casts occurs when it is often of 
large size, and fatty, Such examples might be multiplied. When we - 
consider how very numerous are the secreting tubes of the kidney, we 
cannot feel surprised that a different condition should exist in certain 
cases, in different tubes, at the same time; and, from careful posternertea 
examinations, we know that very different morbid appearances are often 
seen in different parts of the cortical portion of one kidney, It is not 
difficult, therefore, to account for the fact of the presence of casts 
differing much in their diameter and characters in the same specimen 
of urine. 

Dr. Basham thinks he can judge of the stage of Bright's disease by 
the character of the urinary sediment. 1 wish f could agree with him 
in this conclusion. ‘The more carefully the matter is investigated the 
more convinced am I that it is unsafe in many cases to attempt to draw 
inferences as to the stage of the disease, from the character of the 
urinary deposit only. Nothing buta careful consideration of every point 
connected with the case will enable us to arrive at a general conclusion 
concerning the state of the disease, and this should be always ex- 
pressed with considerable reservation, for however careful we may be 
we shall find that our opinion will turn out to be incorrect in some 
instances not only as regards the exact nature of the disease, but also as 
regards its duration and result, Dr. Basham says, “ the most untractable 
and hopeless form of morbus Brightii is that represented bythe presence of 
the fatty or oily cast." This statement requires some qualification, for 
although it is quite true that s6me of these cases are terribly and rapidly 
fatal, it must be admitted that some live for twenty years or more and 
die at last of other disorders, There are many cases in which it would 
be most unsafe to form a diagnosis from the character of the cast, and in 
some, terrible errors in prognosis would be the result of pursuing such 
a course. 

The chief points to be noticed in the specimen delineated in 
pl XII, fig. 86, are—r. The presence of casts containing weil-markat 
and large cells of renal epithelium, as, ¢, which are never me with in 
chrowic cares. 2. The existence of a number of casts, as b, containing blood 
conpuscles. The granular matter in the casts ¢, is of a brown colour, anit 
consists of disintegrated blood corpuscles. 3. A great many cells of epithe 
fiw, and numeroms blood corpuscles are seen in various parts of the field 
perfectly fre. 4. The urine contains « large guantity of albumen, 

These points render it almost certain that the case 1s an acute one. 

Tn fig. 87, a number of casts containing circular and faintly granular 
cells of altered epithelium are represented with a good deal of disin- 
tegrated epithelium, The chief points to be noticed here, are—1. Zhe 
presence of a number of granular casts, which are dark without any tinge 
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of @ brown colour. 2. The presence of perfectly transparent wax-like 
casts, & ‘$ Tie existence, of the allired cpithclia! oil; and the graniler 
material resulting from their disintegration, 4, The pale colour of the 
serine, and the presence of a small guantity of aibumen, These characters 
point to the chronic nature of the case. The duration of the disease 
could not be ascertained, but from the number of casts containing 
epithelium, it was probably not of very long standing. 

‘The casts represented in pl. XIV, are not very often met with. 
‘They are for the most part found in the usine of patients suffering 


from an uncommon, and . very pean gtiies hte co tp 
tha Eideag? pleat cohen & is ce en sie, Seer of pus in 
the uriniferous tubes, and is sometimes fatal in the course of a few 


days, The structure of the tubes in one part of the kidney may 
be so completely destroyed as to lead to the formation of small 
abscesses, 

In this case, although there was no history orother evidence of long- 
¢ontinued kidney discase, jt is most probable that the man had been 
suffering from chronic nephritis for a long period, and that the structure 
of the kidneys had been seriously impaired before the,occurrence of 
the acute attack, 

Thave seen recovery take place in many cases in which cells not to 
‘be distinguished from pus corpuscles were present in the casts in con- 
siderable number, and also free in the urine. A very marked case of 
this kind was that of a boy suffering from dropsy after scarlatina, whose 
‘urine was loaded with pus casts and pus, or at least with cells exhibiting 
the two or three central bodies upon the addition of acetic acid, and 
presenting all the characters of pus corpuscles. Many large transparent 
waxy casts are observed scattered over the field, from which we should 
infer that the epithelium in many of the tubes had been destroyed, and 
the basement membrane rendered bare. At the same time itis probable 
that these very lange casts were formed in the straight portion of the 
uriniferous tube in the pyramid, where its diameter is very great. That 
the cast is formed from a material which enters the tubes from the 
vessels surrounding it, as well as from the Malpighion capillaries, is 
rendered probable by the circumstance that new matter is often 
deposited upon the circumference of the cast as it passes down the 
tube, In this case we have a cast apparently within a transparent 
tube, a very good example of which is represented at J, fig. $3, 
and such specimens are not very uncommon. Se also pl. XVII, 
fig. 92, 

In the present ease many of the tubes were denuded of their epithe 
lium, while in others the epithelium was undergoing disintegration. In 
the latter instance the function of the tube as a ing apparatus 
would have been temporarily impaired, while in the former it would have 
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been destroyed; and the structure of the organ so much altered that the 
hope of any permanent improvement would be slight. 

‘Transparent waxy casts are sometimes, but not invariably, present 
in cases of amyloid degeneration of the kidney. The changes occur- 
ting in this form of disease have been referred toin p. 71. Although 
in some instances large and small waxy casts are detected in considerable 
numbers, not unfrequently the urine is entirely destitute of any deposit 
whatever, and although occasionally an abundant deposit of casts 
may exist, the urine throughout the greater part of the period during 
which the disease runs its course contains hardly any deposit. 

Dr. Basham states that the fatty or oily casts, p. 343, are present 
in cases of the so-called amyloid degeneration of the kidney. It 
has been already stated that oil casts are to be detected in the urine 
both of chronic and acute nephritis, but it would be easy to adduce 
examples of amyloid kidney in which no oil casts were to be found 
amongst the deposit at any period of the disease, 

In pl. XV, several forms of granular casts are represented. In 
the upper part, about the centre of the page, is seen one cast containing 
cells of epithelium, These casts were obtained from the urine of a 
man, age 34, who had been subject to chronic rheumatism for many 
years. The urine contained a small quantity ofalbumen. The kidney 
disease had probably existed for several years, but its duration could 
not be accurately ascertained. Such casts are very commonly met with. 
It will be observed that the casts in this specimen vary very much 
in diameter, some being scarcely more than the t-z0ooth of an inch, 
while others are as much as the s-500th of an inch. The former come 
from exceedingly narrow tubes, or from tubes in which the epithelium 
is abnormally adherent, while the latter are derived from tubes denuded 
of epithelium, In this case the kidney was much contracted, in the 
state which has been termed " gouty kidney” by Dr. Todd, because the 
condition is very common in persons who have suffered for many years 
from gout.* In the majority of cases there can be no doubt that spirit 
drinking lays the foundation of the mischief, 

In fatty degeneration of the £idney, the urine is usually pale, and of 
low specific gravity. The deposit is light, bulky, and floceulent. It 
contains casts and cells containing oi globules. Although in other 
cases of disease of the kidney, a few casts and cells containing oil are 
‘not unfrequently present, a number of these never oceur in the urine 
unless the condition is one of fatty degeneration. 

When casts containing separate oil globules, or oil enclosed in cells, 
are found in any number in specimens of urine, from the same patients, 
which have been subjected to examination at intervals of a few days 


© Se Tod's "Clinical Lectures," edited by mey p. 383: 
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‘with or without cells containing oil, and free oi! globules among them, 
we cannot be wrong in concluding that the condition is one of fatty 
degeneration of the kidney. 

‘Some of the casts delineated in fig. 90, pl. XVI, contain epithelial 
cells which do not contain oil globules, as well as cells in which the 
process of fatty degeneration is far advanced. 


TL—smcoxd GLASS OF URINARY DEPOSITS. 


Substances which are included in the second class of deposits form 
a bulky, dense, opaque, and often abundant sediment, which sinks to 
the bottom of the vessel, leaving a perfectly clear or mare or less turbid 
supernatant fluid. 

Urates, Phosphates, Pus.—The most important deposits of this class 
are those consisting of wrate of soda, earthy phosphate, and pus; and 
these three deposits are very commonly met with, To the practitioner, 
they are especially interesting ; and as their presence in the urine is 
characteristic of morbid conditions differing widely from one another, 
while the appearance of the deposits to the naked eye is very similar, it 
is. amatter of great importance that he should be able to distingnist: 
them with certainty, and at the same time with facility, Before entering 
upon a detailed description of these bodics, I will draw attention to an 
exceedingly simple method of distinguishing them. After the urine has 
stood for some time in a conical glass, the clear supernatant fluid is to 
be poured off, and a little of the deposit transferred to a test-tube. 
Upon the addition of about half the bulk of solution of potash, one of 
the three following points will be noted — 

1. The solution of potash may cause the mixture to become clear, 
but not viscid, in which case arate ef soda and ammonia enter very 
largely into the composition of the deposit. 

2. Wo change will be produced, in which case the deposit consists 
entirely of phosphate. 

3- The mixture will become dear, and very stringy or réscid, so that it 
cannot be poured from the testtube in drops. In this case, we may be 
certain that the deposit consists of fis. 

If liquor potassa: gelatinises the mixture, but does not render it 
clear, itis probable that both pur and phosphates are present. In any 
of the above instances, our conclusion as to the nature of the substance 
should be confirmed by some of the tests presently to be mentioned, 
and by microscopical examination, 

T have seen, but not on more than three or four occasions, deposits 
‘of blood and deposits of cancer calls in such large quantity, that they 
might be included in this class ; but it would scarcely be possible, even 
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upon very cursory examination, to mistake either of them for pus, phos- 
phates, or urates, 


1—Urates of Soda, Ammonia, Gr, 


‘Uratex—From the researches of Heintz (“Lehrbuch der Zoochemic”) 
itappears that this deposit, usually termed wrwte of ammonia, really con 
sists principally of urate of soda, with small quantities of wrates of 
ammonia, lime, and magnesta. Tt forms the most common urinary deposit, 
and occurs from time to time in the urine of persons im the enjoyment 
of good health. 

Heintz and Scherer have shown that upwards of 8 per cent. of the 
lateritious deposit consists of urie acid. Heintz finds more than 14 per 
cent. of soda, and less than # per cent. of ammonia ; while Scherer, in 
three specimens, obtained only éraces of soda, the ammonia varying from 
upwards of 2 to more than 8 percent. Much difference of opinion 
exists as to the presence of free uric ucid in this deposit. According 
to Heintz, the whole of the uric acid is combined as an acid urate, and, 
as remarked by Parkes, the constant proportion of uric acid present 
in this deposit would lead to the inference that it existed in some form 
of combination. Bence Jones (* Journal Chemical Society,” 1862) found 
the urates in healthy urine to be composed of the following constitu: 
ents. Three analyses were made. 


Urie acid oe SHBG ONS gare 








A small quantity of urate is held in solution in. healthy urine; and, 
in slight derangement of the chemical changes going on in the body, it 
is often secreted in large quantity and is deposited_soon after the urine 
is passed, 

Spheniles of urate of soda obtained by concentrating healthy urine 
are represented in pl, XVIII, fig. 99 

Urate of ammonia, when artificially prepared, crystallises in delicate 
needles, pl, XVIET, figs. 100, t02, 103 ; but in this form it is never found 
in the urine; for, as Bence Jones has shown, the slightest trace of 
chloride of sodium causes the salt to assume an amorphous character, 
and increases the solubility of the urate by one half, Crystals of urate 
of soda artificially prepared are represented in pl XVIII, fig. 98. Urate 
of soda is sometimes found in the urine, forming globular masses, from 
different parts of which sharp spikes of uric acid project. It is probable 
that these crystals were formed after the globular masses. In pl. XIX, 
figs. 104, 105, 109, 110, some of the more rare and curious forms of urates 
of sodaand ammonia are figured. T believe that in urine passed during a 
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feverish state, the uric acid erystallises with some organic material which 


causes it to assume the form of spherical crystals. (Se the observations 
‘on dumb-bells of oxalate of lime.) In the urine of children it is very 
frequently met with in the form of small spherical globules, pl. XIX, 
fig. 105, very like the crystals of carbonate of lime from horses’ urine, 
and these sometimes occur in the adult, Some of the largest spherules 
T ever saw, which very closely resemble dewcine in appearance, are figured 
in pl. XVIII, fig. ror. Sve also my “ Archives,” vol. I, p. 249. 

Urate of soda is not very soluble in cold, but is readily dissolved by 
a small quantity of warm water, from which, however, it is deposited as 
the solution cools, Tt is readily dissolved by alkalies, and also by solu- 
tions of alkaline carbonates and phosphates. Pure urite of soda 
crystallises in small acicular crystals, which are more or less aggregated 
together. In this form it is found in the pasty deposits forming chalk- 
stones in cases of gout, fig. 98 This thick deposit contains much 
water, In one specimen T examined, the solid matter only amounted to 
29°9 per cent,, and consisted chiefly of urate of soda. 

Deposits of urate of soda vary very much in colour, sometimes 
occurring as the white or pale “lateritious deposit,” or “nut-brown 
sediment ;" while, in other cases, the deposit has a pink, brown, or even 
dark reddish colour, The amorphous urate is represented in pL XVIII, 
fig. 97. Upon the addition of moderately strong acids, the deposit of 
urate is slowly dissolved; but, in a short time, a slight granular preci- 
pitate may be observed, which, upon microscopical examination, is 
found to consist of rhomboidal crystals of uric acid, It is not uncom- 
mon to meet with specimens of urate which become decomposed 
after the urine has left the bladder, when numerous crystals of uric acid 
are deposited. If urate of ammonia be treated with nitric acid, and, 
after evaporation to dryness, ammonia be added, the beautiful purple 
colour, owing to the formation of murexide, is produced. This reaction 
will come under notice when the characters of uric acid are discussed. 
Rubbed with caustic lime, a perceptible odour of ammonia is evolved. 

Urinary Deposits assoctated with Urates.—The deposit of amorphous 
urate is more frequently accompanied with oxalate of lime than with any 
other salt. It has been shown that urates may be readily decomposed 
into oxalates after the urine has been passed. ‘The crystals of oxalate 
are often so minute as readily to escape detection in the abundant deposit 
of urate, unless the latter be dissolved by the addition of a few drops of 
solution of potash. Triple phosphate is not unfrequently met with 
amongst the urate, pl. XX, fig. rrr, and occasionally a deposit of 
phosphate of lime has been observed, pL XIX, fig. 106, in which case 
the reaction of the urine will be neutral, or even alkaline. Urate of 
soda is occasionally the cause of the dark granular appearance exhibited 
by some casts of the uriniferous tubes, as may be proved by slightly 
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warming the deposit, and then examining it with the microscope, when 
the casts will be found to have become clear. Spermatozoa, fungi, and 
other bodies present in urine are not unfrequently found completely 
covered with urate. 

‘Urates diffused through the Urine; Albumen present.—Often the 
urate remains suspended in the urine without forming a visible deposit, 
and produces a decided opalescence. Sometimes the urine resembles in 
appearance the so-called chylous urine; but its true nature is readily 
made out by the application of some of the tests above referred to, See 
also Chylous Urine, p. 299. Wf albumen be present in urine containing 
urates, it will not become clear by heat, or rather, the urine will at first 
clear, but soon become turbid again, in consequence of the precipitation 
of the albumen. With a little care, however, in applying heat, the upper 
stratum of urine in the test-tube may be made hot enough to coagulate 
the albumen, the middle stratum being clerra? by the solution of the 
urate without the albumen being thrown down, while in the bottom of 
the tube the deposit remains unchanged. In performing this experiment, 
the test-tube should be held by the lower part. 

Analyses of Urine containing Deposits of Urates—The urine of x 
child suffering from scarlatina, with delirium and unconsciousness, con- 
tained an abundant deposit of urates. It was acid; specific gravity, 
4,025. 
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In a deposit, which was composed of rounded globules, with small 
sharp spicules projecting from them (uric acid), I found the following 
constituents: phosphate of lime, urate of soda, and other urates. A con» 
siderable quantity of these spherules existed in the urine of a man 
suffering from pneumonia, and they had the following chemical charac- 
ters. ‘There was distinct evidence of the presence of uric acid by the 
marexide test. The deposit was soluble in boiling potash ; and when, 
to the alkaline solution, excess of hydrochloric acid was added, well de- 
fined crystals of uric acid were formed, Upon exposure to a red heat, 
an odour like that of burnt horn was exhaled ; and, after decarbonisation, 
a moderate quantity of @ white ash remained, which dissolved in acids 
with effervescence ; and, from the acetic acid solution a precipitate was 
thrown down, upon the addition of oxalate of ammonia. I conclude, 
therefore, that urate of lime entered into the formation of these crystals, 
‘The quantity of crystals at my disposal was far too small to make a 
quantitative analysis, 

Of the Clinical Importance af Urates.—The amorphous deposit of 
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urate is the commonest of all urinary deposits, and, indeed, is oceasion- 
ally found in-the urine of everyone, but itis much more frequently passed 
by some persons than others. If present in the urine from day to day, 
and especially if it be in considerable quantity, it is right to interfere, for 
it is a clear indication that the chemical changes connected with the pro- 
cess of oxidation are at fault. Imperfect action of the skin, a highly 
nitrogenous diet, little exercise, close rooms, too much wine or beer, will 
almost always cause this deposit to appear. In an ordinary cold, the 
deposit is very generally observed. The general conditions which deter- 
mine the presence of an increased quantity of urates are the same as 
those which cause excess of uric acid. But with regard to “excess,” the 
observations made in p, 217 must be borne in mind. There may be a 
deposit without exeess, and there may be excess without any deposit what- 
ever. Deposits of urates are very common in many cases of heart 
disease, emphysema, and chronic bronchitis, It is probable that the 
passive congestion of the liver and the slow circulation of bloed through 
this organ has mach to do with the formation, 

‘These deposits are almost invariably present in acute febrile condi- 
tions; and an enormous deposit of urates, sometimes red, sometimes 
pale, marks the occurrence of ‘resolution’ of many acute inflammatory 
attacks. A “critical deposit of trates" is seen commonly enough in 
acute pneumonia, scarlatina, continued fever, rheumatic fever, &e. Tt 
need scarcely be said that no special treatment is required to prevent the 
formation of the deposit in such a case, but it is well to promote the so- 
lution of the deposit, and to favour elimination, In many cues of acute 
disease, T am in the habit of giving weak solutions of acetates or citrates. 
Tn pneumonia, I often give as much as 12 ounces of the liquor ammoniss 
acetates in the 24 hours No doubt by this treatment many imperfectly 
oxidised products, and urates amongst the number, are climi- 
nated. 

Of the Treatment of Cases in which Considerable Quantities of 
‘Urates are deposited from the Urine—An increased quantity of Suid 
and a little bicarbonate of potash or soda, or liquor potasse, will 
generally cause the disappearance of these deposits. Often the liver is 
inactive, in which case a small dose of calomel or blue pill, chloride of 
ammonium, or solution of acetate of ammonia, will set matters to 
rights. Some people make themselves very nervous about the appear- 
ance of this sediment. A little more exereise in the open air, modera- 
tion in diet, simple food, a little less wine than usual, with no beer, and 
a glass or two of Vichy or potash water with the dinner and the last 
thing at night, will gencrally have the desired effect, All sorts of 
remedies have been devised for the treatment of this condition, 
Benzoic acid and benzoate of ammonia, among other things, have been 
given with advantage. 
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Tn cases where the ordinary remedies fail, a number of others which 
will suggest themselves to the practitioner may be tried if he bears in 
mind the conditions under which this deposit occurs, and enquires care 
fully into the general habits of the patient, 

Many of the salts of vegetable acids do good in cases where urates 
are deposited day after day; and many fruits, such as apples, straw- 
berries, oranges, Iemons, grapes, &c., may be taken. ‘The salts of these 
vegetable acids become converted into carbonates in the organism, and 
they may be given in cases in which alkalics derange the action of the 
stomach, Phosphate of soda is often prescribed, and benzoic acid has 
been strongly recommended by Mr. Ure; but it is of the greatest 
importance, when these deposits are constant, and especially when 
associated with rheumatic pains, to pay attention to the action of the 
skin and bowels. The vapour bath, the hot-air bath, p. 82, and the 
‘Turkish bath, are of great service by promoting sweating. The vapour 
bath is sufficiently potent, and does not produce depression, 


2. Deporite of Rarthy Phosphates, 

The earthy phosphates soluble in acids, but insoluble in water and 
alkaline solutions, which are most commonly met with as deposits in 
urine, are the ordinary trifle or asimonfaco-magnesian phosphate, or the 
phosphate of ammonia and magnesia; aml phosphate of lime, 

Of Triple or Anmoniaco-Magnesian Phosphate.—The triple phos- 
phate crystallises in two or three different forms, pls. XIX, XX, XXI. 
When cleaz, and unmixed with other deposits, the crystals form beautiful 
microscopic objects, pl. XX, fig. 112. The most common form is that 
of the triangular prism, with obliquely truncated ends; but these are 
sometimes complicated by the bevelling of the terminal edges. Not un- 
frequently the crystal is found much reduced in length, and the truncated 
extremities become so closely approximated as to give the appearance of 
a square, the opposite angles of which are connected by straight lines ; 
and thus an appearance very closely resembling that of an octahedral 
crystal of oxalate of lime is produced, pl XXX, fig. 180. ‘The urine 
which contains phosphatic deposits is generally neutral or alkaline, but 
crystals of triple phosphate are sometimes deposited from acid wri, 

‘Tests for the Earthy Phosphates—If ammonia be added to fresh 
urine, or to a solution of phosphate of soda and sulphate of magnesia, 
ammoniaco-magnesian phosphate is precipitated fn the form of beauriful 
stellate crystals, pl. XXI, fig. 113, and phosphate of lime is thrown 
down in the form of a fine granular amorphous precipitate. 

Ammoniaco-magnesian phosphate is slightly soluble in pure water, 
particularly if it contain carbonic acid. Tt is said to be insoluble in solu- 
tions of ammoniacal salts, but this statement is not correct, sce p, 163. 
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Heated in the blowpipe flame, ammoniaco-magnesian phosphate evolves 
a disagreeable odour of ammonia, and afterwards fuses, producing 2 
whitish enamel. If the phosphate of magnesia thus formed be dissolved: 
in a little dilute acid, the triple salt may be again formed upon the addi- 
tion of ammonia. The presence of phosphoric acid can readily be 
proved by the appropriate tests, 

Depostix associated with Triple Phosphate, —A mmoniaco-magnesian 
phosphate scldom occurs alone as a urinary deposit. Its presence is 
often associated with urate of ammonia, and sometimes with uric acid. 
1 have also observed crystals of oxalate of lime mixed with those of 
triple phosphate, In highly alkaline urine, it is usually accompanied 
with pus and phosphate of lime. 

Phosphate of Lime occurs commonly as minute granules, and small 
spherical masses or angular particles, and it may also be noticed in the 
form of minute damb-bells—an appearance probably due to the adhesion. 
of two little spherules, which afterwards become coated with a fresh 
deposit of the phosphate, pl. XXI, fig. 118, Phosphate of lime also 
occurs in urine in a crystalline form, as was first demonstrated by 
Dr. Hassall. It is usually associated with the triple salt—always, if 
deposited from alkaline uring, In cases of disease of the bladder, in 
which the urea becomes very rapidly decomposed into carbonate of 
ammonia, much amorphous phosphate of lime and eaystals of triple 
phosphate are precipitated. It must not, however, be supposed that 
highly alkaline urine necessarily contains a very large exters of earthy 
phosphate ; for often an excessive quantity of the salts has been found 
dissolved in acid urine, in which case the excess can only be discovered 
by chemical analysis. (Ser Analysis 63, p. 217.) When the secretion is 
alkaline, the phosphates are always precipitated, and become visible to 
the naked eye as a deposit, 

Phosphate of lime dissolves in strong acids without effervescence ; 
and from this solution is precipitated in an amorphous form, upon the 
addition of ammopia. The salt is infusible before the blowpipe, unless 
mixed with triple phosphate ; and its fusibility increases according to 
the quantity of the latter salt present. The lime may be recognised in 
the usual way by the addition of a solution of oxalate of ammonia to 
a solution of the salt in acetic acid. 

Phosphate of lime is soluble in albumen; indeed, it is by reason of 
its solubility in this substance that the phosphate of lime formed by the 
action of phosphoric acid on the eggshell becomes applied to the 
formation of the osseous system of the embryo chick. Mucus also is 
a solvent of this salt, and from the mucus of the gallbladder a con- 
siderable quantity is deposited ns decomposition proceeds, pl XXI, 
fig. 116, 

Phosphate of Lime im the Form of Spherutes and «mall Pumb- 
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betix—-Deposits of phosphate of lime are generally granular; but after 
a deposit has been allowed to stand for some days, little spherules are 
very frequently found, and jt is also not uncommon to meet with small 
dumb-bell crystals. Crystals of the latter character are very often 
deposited in decomposing mucus, derived from several mucous surfaces, 
aswell as in that of the urinary mucous membrane, Some of the largest 
of these dumb-bell crystals of phosphate of lime are represented in 
pl XXI, fig. 118. ‘They were found in the urine of a patient suffering 
from continued fever, under the care of Mr. Carver, of Cambridge, to 
whom I am indebted for the specimen, 

A peculiar form of deposit of earthy phosphate is represented in 
pl. XXI, fig. 117. It consisted partly of phosphate of lime, and partly 
of triple phosphate. ‘There were no truc crystals, neither was the 
deposit in a pulverulent form. The little angular masses represented, 
were the only bodies found in this peculiar deposit. 

Of Phosphate of Lime tn a Cryntalline Form.—A phosphate of the 
form represented in pl. XXI, figs. 114, 15, is not uncommonly found 
in urine. I have not been able to connect its presence with any special 
state of the system, nor to ascertain the conditions upon which its 
deposition depends. It is very frequently associated with oxalate of 
Time, and occurs in acid urine, pl XXI, fig. 1e5. A considerable 
quantity of these crystals were deposited from the urine of a man who 
had a rough oval calculus, composed of oxalate of lime, impacted in the 
ureter, The case is given in Dr. Todd's “Clinical Lectures,” 2nd ed., 
p- 562. They were examined as follows :— 

(March, 1851.) “The deposit from about a pint and a half of urine 
was well washed with water and alcohol, and filtered ; it was then dried, 
incinerated, and decarbonised. The form of the crystals had not been 
materially altered by the ignition; for, when examined by the micro 
scope, scarcely any change could be observed. 

“A portion of the decarbonised crystals were dissolved in dilute 
hydrochloric acid (they were only very slowly soluble in acetic acid). 

“1, Ammonia and potash produced gelatinous precipitates. 

“©. Chloride of barium caused a slight precipitate in the acid 
solution ; but, upon the addition of excess of ammonia, a bulky white 
precipitate occurred, 

“3. After the addition of ammonia and re-solution of the precipitate 
by acetic acid, oxalate of ammonia was added, and a white granular pre- 
cipitate was produced. 

“4. After the addition of nitrate of cobalt and ignition in the blow- 
pipe flame, a blue colour was given to the mass, This reaction usually 
occurs with phosphate of lime, as well as with alumina. ‘These crystals 
then consisted principally of phosphate of lime.” 

In another case which 1 examined, the crystals also appeared to con- 
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sist principally of phosphate of lime They were dissolved in nitric 
acid, and ammonia added. An amorphous precipitate occurred ; but no 
crystals were formed after the lapse of some hours, After scparation of 
the lime by oxalate of ammonia, and filtration, ammonia and phos- 
phate of soda were added. A very few crystals of tiple phosphate 
formed after the lapse of some time. There was an abundant precipi- 
tate of oxalate of lime. 

In other cases, a phosphate of magnesia seemed to predominate. 
From not being able to make satisfactory quantitative analyses, owing 
to the small quantity of salt obtained for examination, I was unable 
to determine the exact nature of these crystal, ‘They are, as I before 
said, found in acid urine ; and phosphoric acid, lime, and magnesia are 
present. These are probably the crystals which were regarded by the 
Jate Dr, Golding Bird as “ small calculous concretions and simple stella: 
of the neutral salt.” I have seen these crystals in the urine of persons 
suffering from no particular malady whatever, and T have not been 
able to connect their presence with any particular pathological state. 
‘These crystals are not generally found for many days together, but in 
some cases they form a yery bulky deposit, occupying half the volume 
of the urine. 

Dr, Haysall’s Observations on the Crystals of Phosphate af Lime.— 
Dr. Hassall, in an interesting paper published in the “ Proceedings of the 
Royal Society," vol. X, p. 282, Jan., 1860, has stated that phosphate of 
lime is very commonly found in deposits from human urine ina crystal- 
line form. He gives quantitative analyses of four specimens of deposit 
which contained the phosphates in the following proportions :— 

Bibasie phosphate of magnesia... O'S OFT 4730 
Bibasic phosphate oflime .. .. «. 885 618 Sqr 1g 


200 665 97! 


‘This author states that Dr. Golding Bird's “ penniform” erystals of 
ammoniaco-magnesian phosphate are really a modification of those of 
phosphate of lime. The crystals represented by Dr. Hassall in fig. 2 
appear to be similar crystals to those I have delineated in fig. 115, the 
chemical composition of which I have alluded to. Swe also pl. XXL, 
figs 119 to 124. I have never obtained these crystals insufficient quan- 
tity for a quantitative examination, but have examined several specimens 
qualitatively, and have found that they contained ammoniaco-magnesian 
phosphate, as well as phosphate of lime. The latter was by me erro- 
neously regarded as the Jess important constituent of the crystals, and 
the form and crystalline propertics of the salt were referred to the triple 
phosphate. If, however, the crystalline form of the pure salt in Dr, 
Hassall’s fourth analysis is represented in his fig. 1, the composition of 
these crystals is determined, and the phosphate of magnesia obtained in 
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some of my examinations must be regarded as an impurity, and not as 
& necessary constituent. 2 

But Dr. Hassall, in the paper above referred to, goes so far as to say 
“that phosphate of lime, in the form of crystals, is of much more frequent 
occurrence in human urine than the triple phosphate, excluding those 
cases of the presence of the later phosphate which are due to the de- 
composition of the urea of the urine subsequent to its emission 7” and 
that granular calcareous deposits are much more rare than the crystal- 
line" Now, in these statements, 1 think he will find that few observers 
will agree; for that the ordinary cryMfsls so commonly present in the 
urine, and usually termed triple phosphate, are actually composed of 
that salt, there cannot be the least doubt, Crystals of exactly similar 
form may be readily obtained artificially. The salt is easily obtained 
from any urine by precipitation by ammonia, and is often found very 
nearly pure, in large quantity, in urinary calculi, That these crystals, 
so familiar to every one, are more frequently met with than any other 
form of earthy phosphate, crystalline or non-crystalline, I conclude no 
one will deny. That phosphate of lime often occurs in urine in an 
amorphous form, and not unfrequently in little spherules and small dumb- 
bells, as have been figured; and that, when thrown down from its solu- 
tions, the deposit is amorphous; and that in caleuli it is amorphous— 
are facts generally assented to, and they have been repeatedly confirmed. 
It seems to me that these circumstances militate against the conclusion 
arrived at by Dr, Hassall as to the relative frequency of the erystalline 
forms of phasphate of lime and triple phosphate. Nor have I been able 
to confirm Dr. Hassall’s observations upon the pathological importance 
of these deposits of phosphate of lime. It is a fact that in the majority 
of cases in which real “ excess" of phosphate of lime exists in the urine, 
it is excreted in solution, and does not form any deposit at all. 

Phosphate of lime may be readily obtained in a crystalline form by 
adding a few drops of chloride of calcium to urine (Bence Jones), I 
have succeeded in causing this and many other substances which do 
not readily crystallixe, to assume most perfect crystalline forms in glyce~ 
rine. Ifa little chloride of calcium be dissolved in a drop of glycerine, 
and a little phosphate of soda in another drop, and the two drops be 
allowed to intermix very gradually under thin glass upon a slide, most 
beautiful crystals of phosphate of lime will make their appearance in 
the course of a few days. 

On the crystalline forms of phosphate of lime in urine, sa also the 
papers of Dr. Bence Jones (Chem. Society's Trans," 1861) and the 
paper of Dr. Roberts (Brit. Med, Journ.” March 30, 1861). 

Several different forms of these crystals are represented in pls, XXI 
and XXIL, 

‘Of the Clinieal Importance of Depostta of the Barthy Phosphates. 
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—The conditions under which an excess of alkaline phosphates occurs, 
have been already considered in p. 207, and I have also referred to 
cases of mollities ossium, in which an excess of the earthy phosphates 
was excreted in the urine, p. 217. The remarks made upon the ques- 
tion of “ excess” of a constituent and its precipitation asa visible deposit, 
must be bome in mind. In the great majority of cases in which there 
is a deposit of earthy phosphates, there is no “excess” at all, and the 
deposition depends upon the urine being neutral or less acid than usual, 
‘or upon the decomposition of the urea, and consequently, the formation 
of carbonate of ammonia after th@furine has left the bladder. It is com- 
mon enough to find triple phosphate in the urine in cases af dyspepsia, 
perhaps from the secretion of too large a quantity of highly acid gastric 
juice or from the formation of other acids. 

In various cases of disease, arising from more or less complete 
paralysis of the nerves, owing to changes occurring in the nervous centre: 
itself, or at the distribution of the nerves in the mucous membrane, the 
action of the bladder may become impaired and it may fail to expel 
its contents completely. ‘The urine thus retained sometimes undergoes 
change, and the mucous membrane suffers in consequence. Earthy 
phosphate is precipitated, and the condition thus induced gradually 
increases, unless proper preventive measures be adopted. 

‘There are cases in which phosphates are deposited upon every part 
of the urinary mucous membrane,—bladder, ureters, and the pelvis of 
the kidneys, apparently depending upon changes which result originally 
from some affection of the nerves. Although the formation of epithe- 
liu and all the essential phenomena of nutrition and secretion may 
take place, independently of nervous action, it is quite certain that the 
regularity of these changes, the even flow of nutrient pabulum, and the 
regulation of the proper proportion distributed, are determined by the 
nerves. Hence it follows, that if the nerves, distributed to a structure, 
be destroyed, or their action impaired, directly or indirectly, the tissue 
soon suffers, its structure becomes altered, and its function imperfectly 
performed. 

Some of these cases, perhaps the great majority, are due to local 
disease, for that condition known a3 chronic inflammation, affecting one 
part of the mucous membrane, is very prone to spread. It may extend 
from urethra to bladder, and even into the ureters and pelvis A rough 
almost ulcerated state of the mucous membrane may spread in the 
opposite direction—from the kidneys towards the bladder. In all cases, 
the urine in contact with any portion of such altered surfice would 
be decomposed and its earthy phosphates precipitated. These, with 
the cpithelium and mucus of the part, would form irregular projections 
with intervening depressions, in which more urine would be decornposed 
and so the process might proceed, unless the nutritive changes taking 
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place below the surface return to a perfectly healthy state, when the 
matter deposited would soon be thrown off, the even growth of new 
healthy epithelium would proceed below, and the surface would again 
assume its smooth healthy character. For this reason, in such cases, it 
is of the first importance to pay attention to the general health, for it is 
obvious that if the blood be in an unhealthy condition, the action and 
nutrition of the nerve-centres will suffer, in which case, the normal state 
of the mucous membrane cannot be regained. 

Disease of the mucous membrane, and impaired action of its mus- 
cular coat, also result from disease of the central part of the nervous 
system, and some of these cases are among the most distressing which the 
physician is called upon to treat. The affection begins probably in 
the nerve cells of the posterior roots and those of the cord itself These 
gradually undergo change, and many cease to act, or the nerves arising 
from them may be pressed upon or degenerate in structure at some 
distance from their point of origin. Over these structural changes we 
can exert little influence by remedial agents, and as the disease proceeds, 
the state of the patient becomes more painful to witness, 

‘These structural diseases of the cord are of the utmost interest, and 
their pathology has only very recently been studied. I beg to refer the 
reader to some most interesting and very complete cases by my 
friend, Mr. Lockhart Clarke, in the “ Archives of Medicine," vols. 11 
and 1H, 

Of the Treatment of Cases In which Phosphatic Deposits ocenr. 
—When the condition is only temporary, small doses of dilute acids 
in a bitter infusion before meals, or the tincture of the perchloride of 
iron, will generally cause the urine to become healthy by improving 
the action of the stomach. Pepsin (p. 86) may also be given with ad~ 
vantage in some of these cases. Benzoic acid and benzoate of 
ammonia have also been prescribed, and sulphate of zinc, and extract of 
nux vomica, are favourite remedies. If the intestinal canal be loaded, 
and the patient has been living too well, as is not unfrequently the 
case, a little blue pill and compound colocynth pill will cure him. 

Alkalies, a8 Dr. Owen Rees was the first to show, undoubtedly do 
good in some of these cases of phosphatic urine, probably by their 
action in promoting the normal chemical changes in the blood rather 
than by direct action upon the kidney or any part of the genito-urinary 
mucous membrane, Dr. Rees’ explanation has been already referred to, 
Pp 185, 

When the phosphate in the urine has persisted for some time, and 
is accompanied with any symptoms referrible to probable affection of 
the cond, especially if the bladder be irritable, and there ‘be nervous 
twitching of the muscles, with tingling or numbness of the skin in any 
part of the lower half of the body, or diminished control over the volun- 
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‘tary movements, acids and tonics, with mall doses of opium, should be 
given. The practitioner will, however, meet with many cases in which 
the symptoms would justify him in inferring disease of the cord, never- 
theless get quite well as soon as the general health is improved. Before 
‘treating such cases we must find out how the patient lives, and ascertain 
if he is suffering from mental anxiety, excitement, over-mental work, &c. 
‘The patient must not be led to suspect that he is suffering from any 
organic disease, for not unfrequently people are terribly nervous, amd too. 
prone to dwell upon every ache or pain they may have, and they are 
foolish enough to refer to medical books, with the view of ascertaining 
the nature of their ailments, The diagnosis in these cases should be 
very guarded, unless the symptoms clearly and positively indicate the 
real nature of the disease. ‘The consideration of this extensive subject 
cannot be further pursued here, and I must refer the reader to treatises 
on diseases of the cord. 

‘The treatment of disease of the bladder, in which the urine contains: 
pus as well as phosphate, is referred to on p. 367. See also the sections 
on the subject of Caleuli. 


3. Deposits of Pus. 

Pus in the Urine, —Pus is not found in the urineof healthy children and 
adults, although it is very frequently met with in the urine of persons past 
the middle period of life whose gencral health isgood, The changes which 
occur in the cells of a healthy mucous membrane when they give rise to 
pus corpuscles instead of to cells like themselves, are now well under 
stood. The formation of pus in vaginal epithelium is readily studied. 
‘The change is represented in pl. XXIII, fig. 130. It is remarkable 
that such a change may take place without the essential purposes of the 
mucous membrane being interfered with, The portion of the genito- 
urinary mucous membrane most frequently affected in this way is 
undoubtedly the urethra, and I believe, next to this, that of the ureters 
and pelvis of the kidney, while the functions of the bladder, as a general 
rule, become more or less deranged before its mucous membrane 
produces much pus. To this last statement there are, however, some 
remarkable excepions, 

‘That an acnica ak sjasoklhy cirpen tie De Basted in the pelvis of 
the kidney and in the infundibula without seriously interfering with the 
general health of the patient, is a fact which has been proved by many 
cases. 1 particularly remember two female patients who, for upwards of 
& twelvemonth, had been passing urinea fourth part of the butk of which 
consisted of pus, ‘These patients had not suffered in nutrition or in 
general health, and one had gone through her occupation as servant 
during several months. 

‘The urine of men after the age of forty often contains a greater or 
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Tess number of pus corpuscles—a fact of which I was not aware until 
1 had subjected the urine of a great many hospital patients indis- 
criminately to examination. In private practice the same point is 
noticed very frequently, It is, indeed, more common to find a few 
pus corpuscles in the urine after this period of life than to find it free 
from them. ‘he fact is important, and shows that the existence of 
pus in the urine must not, for se, be regarded as evidence of scrious 
disease. 

Dr. Balfour, of Edinburgh, has published two cases, in which he 
thinks the pus came from the prostate gland, and considers that it is not 
unfrequently derived from this source in certain cases in which it is 
cleatly not formed in the kidneys, ureter, or bladder (* Edinburgh 
Medical Journal," vol. I, p. 612, 1856). In confirmation of this con- 
clusion, I may remark that I have often seen pus-like cells in the folli- 
cles of the prostate, and such cells often form the nucleus, around which 
the hard matter of prostatic calculi is deposited. 

Characters of the Urine.—-Pus generally forms an opaque cream- 
coloured deposit, which sinks to the bottom of the vessel, the super- 
natant fluid being generally slightly turbid from the presence of a 
few pus globules. The deposit, however, readily diffuses itself again 
by agitation. The urine will always be found to contain a little 
albumen derived from the liquor puris. If, however, the albumen exist 
in large quantity, it is probably derived from the kidneys. 

If the urine be alkaline, the pus is no longer present as a cream- 
coloured deposit, but exists as a gelatinous or stringy mass, which 
adheres firmly to the sides of the vessel containing it It is to this 
giairy mass that the term mucus has been, and even still is, earclessly 
applied. The viscid, glairy, mucuslike deposit arises from the earbo- 
nate of ammonia, set free by the decomposition of urea, reacting on the 
pus globules in a manner similar to that in which potash behaves. 

‘Tests for Pus—The most reliable test for pus is liquor potassse, 
which renders the deposit glairy and gelatinous, so that it will not drop. 
When poured from one tube into another it runs quicklyas a very viscid 
and hardly separable mass. Heat and nitric acid may be employed for 
the detection of the albumen of the Jiguor furis in the supernatant fluid. 
Cases from time to time come under notice in which the amount of 
albumen in the urine containing pus although not great is nevertheless 
in too large a proportion to the pus cells present to be entirely derived 
from the liquor puris. In such a case the practitioner would be led to 
suspect kidney disease, and the deposit of the urine should therefore be 
very carefully examined for casts of the tubes, p. 339: 

Microscopical Characters of Pus,—In those cases in which the pus 
is in too small quantity to be detected by chemical tests, we must rely 
upon the microscopical examination of the deposit. Pus globules which 
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have been long removed from the body always have a granulated appear- 
ance in the microscope, and, when fresh, do not always exhibit a well- 
defined nucleus; the outline is usually distinct and circular, but it is 
finely crenated. Upon the addition of acetic acid, the globule increases 
somewhat in size, becomes spherical, with a smooth faint outline; and 
from one to four nearly circular bodies are developed in the centre of 
each, If the pus corpuscles have lain for some days in the urine, they. 
will have undergone complete disintegration. Pus corpuscles are repre- 
sented in pl XXII, fig. 126; and in figs. 227, 128, they are shown as 
they appear when treated with acetic acid. The so-called nuclei are 
well seen, Pus corpuscles formed upon the mucous membrane of the 
urethra, bladder, and vagina, exhibit little protuberances, and these are 
formed by the moving outwards of the living or germinal matter of 
which the pus corpuscle is almost entirely composed, The nucleus has 
nothing to do with these ites smorements, ‘The process occurs in pre- 
cisely the same way in mucus corpuscles, young epithelial cells, and in 
every kind of germinal matter. 

‘There is certainly no truc cell wall in the case of ordinary pus, and 
this is proved by the fact that protrusions of the matter of which pus 
corpuscles consist may occur upon every part of the surface, and not 
‘only so, but some of these protruded portions, after moving & consider+ 
able distance away from the mass, become disconnected from it, and thus 
new pus corpuscles are produced. It is in this way that the very rapid 
multiplication of pus corpuscles is effected, In pus from the bladder, 
movements even more active than those in the mucus corpuscle are very 
easily observed, and when fresh, in consequence of the alterations in 
form, not a single spherical corpuscle can be found. See pl. XXIII, figs. 
125, 129, 131, 132, representing some of the many different forms of 
pus corpuscles present in a very small quantity of pus. Every corpuscle 
exhibits a great number of these protrusions, and every protrusion might 
be detached and form a free pus corpuscle, In warm weather T have 
known the movements continue in pus corpuscles in urine containing 
little of the ordinary urinary constituents, for forty-cight hours, or more, 
after the urine had left the bladder. The very phenomena which take 
place upon the surface of the mucous membrane of the bladder may, in 
fact, be watched for hours under the microscope, and there are few 
things more beautiful or more instructive. When the corpuscles die— 
and their death occurs when they are placed in any fiwid which is not 
adapted for their nutrition—the movements above described cease, and 
they invariably assume the spherical form.” 


* Not onty may active movements be observed in the masses of germinal matter 
above referred to, which have resulted from healthy germinal matter being eae 
‘with a greater amount of nutrient pabalum than under normal circumstances, but 
may be seen to occur in the white blood corpuscles, lymph pes prerspsnde csi as 
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OF PUS IN THE URINE. 


(Of the Clinteas Emportance of Pus in Urine.—From what I have 
already said it will be inferred that the presence of a few pus cor 
puscles in urine is a fact which need not excite alarm ; that the mucous 
membrane of the urethra may become affected in a slight degree 
like some other mucous membranes, and that pus corpuscles may be 
formed in small number upon its surface, without any material impair- 
‘ment of structure or derangement of function resulting. In the urine 
of the femaleit is very common to find small quantities of pus, which are 
derived from the mucous membrane of the vagina, and in some women 
the formation of pus is almost constant, When, however, pus is found 
in the urine in sufficient quantity to form a deposit visible to the naked 
eye, it should excite our attention. The fact will probably bear in a 
very important manner upon the diagnosis of the case, Pus may be 
derived from any part of the genito-urinary mucous membrane; from 
the surface of the wrehra, from the prostate; {rom the é/adder, or from 
the folticler of the mucous membrane in these parts; from the wreters ; 
fram the pelvis of the kidney, or from the secreting structure of the organ. 
‘The pus may also come from an aéscess opening upon any part of the 
surface of this mucous tract. 

Icis often difficult to form an opinion as to the exact seat of forma 
tion of the pus; and it must be obvious that we ought never to come 
toa decision on such a point until we have accurately weighed all the 
evidence that a careful investigation of the case will afford. Microsco- 
pical examination will give us important help; but we must not rely 
solely upon this, nor indeed upon any single mode of investigation. 
‘The question is an extensive one, and J shall only refer to one or two 
points connected with the evidence deduced from microscopical examina- 
tion, Some idea of the locality from which the pus has been derived 
may often be formed by examining attentively the characters of any 
epithelial cells which may be mixed with it. When pus is derived from 
the bladder, it generally contains crystals of triple phosphate, and 
granules or small spherules of earthy phosphate ; and the symptoms of the 
case will generally enable us to decide if the pus has been formed in this 


well as the connective timme corpuscles and the nuclei of various cells jand there is 
reason to believe, with greater or less activity, in every kind of living germinal matter, 
‘Such movements are not peculiar to the amecba, although from the circumstance that 
they were first observed in this creature they have been termed amadifovm. Some 
writers appear to have considered that there was some specinl relation between all such 
moving masses of matter and amerbe. The movements of the amocba, like the move 
ments of pus, mocas, &, are wa! movements, ‘The conditions required for the 
maintenance of life being more complex in the ease of some forms of germinal matter 
than in others, we should conclude that such movements would only continue for 2 
considerable period of time in particles after removal from their natural habitat, in 
the loweat and most degraded forms. This is actually the case, just as some creatures 
are capable of supporting life under a great variety of conditions, although compara- 
tively slight alterations would be fatal to others, 
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viseus, Jarge quantities of pus may escape from the bladder for a 
number of years. T know of one gentleman who has passed pus in com 
siderable quantity from the bladder during a period of twenty-five 
years. The suppuration of the bladder may be due to gonortheca, to 
gout, and to a state of mucous membrane which is termed catarrh of 
the bladder, It commonly arises from stricture, the contraction. 
interfering with the free escape of the urine from the bladder, and 
oftentimes preventing the complete evacuation of this organ. If the 
stricture be dilated, the state of the bladder is often completely 
relieved. 

When the pelvis of the kidney is dilated and sacculated (a form of 
pyelitis), the quantity of pus passed in the urine is often enormous; and 
this may last for years, until the kidney becomes a mere pus-forming 
cyst, which, in favourable cases, gradually contracts,—the formation of 
pus ceases,—the cyst slowly wastes,—and the patient perfectly recovers, 
—the work of the two kidneys being performed by the remaining one, 
which has gradually undergone an increase in size corresponding to the 
increased work it bas been called upon to perform. When pus is 
derived from the pelvis of the kidney, crystals of earthy phosphates are 
often absent. I have seen five cases of this condition occurring in 
domestic servants. One was under treatment for a twelvemonth, and 
completely recovered, I had, in 1863, a case of this disease in the 
hospital, ‘The girl, who was also a servant, had been passing large quan- 
titles of pus daily for ten months. ‘The proportion passed in twenty-four 
hours usually occupied the bulk of eight ounces, and sometimes amounted 
to cven a larger quantity than this. It is very remarkable in these cases 
that the formation of this large amount of pus is not associated with 
hectic, and, in many cases, the general health continues good, the 
strength being supported with tonics and a generous diet. 

‘There is a chronic state of ulceration of the ureters and pelvis of the 
kidney and bladder, in which pus is formed in considerable quantity, 
Jeading to the most distressing symptoms. Pus may depend upon the 
existence of old stricture. Abscesses form in the kidney as in other 
organs; and, after the abscess has burst, pus makes its way into the 
urine. The inflammation of the mucous membrane of the kidney often 
extends upwards from the bladder. 

‘The presence of a caleulus in the kidney, in the ureter, or in the 
bladder, may set up inflammation which may go on to the formation of 
pus. A very small calculus will sometimes excite great irritation in the 
kidney, so that pus, blood, and much mucus, in which microscopic 
calculi are sometimes embedded, are voided in the urine, 

Pus may be derived from a stoughing process going on in the kidney, 
Sometimes a portion of the organ slougtis off entire in these cases. 
‘My friend, Mr. Newham, of Bury, St. Edmunds, sent me some time 
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since a piece of kidacy which had sloughed off, and had passed with 
much pus into the urine. Pus may also depend upon the presence of 
cancer in the kidney or upon tuberele developed in the same situation. 

Pus may come from an acute affection of the uriniferous tubes, and 
the corpuscles will be found free in the urine, and entangled in con~ 
siderable number in casts. These cases are often very rapidly fatal, 
pl. XIV, fig. 88, p. 348. 

Pus formed upon the mucous membrane of the vagina as takes place 
in leucorrhoea has been already considered. 

In women, a large quantity of pus may be formed in burrowing 
abscesses amongst the pelvic viscera, and make its way into the bladder, 
ureters or vagina, ‘These cases of pefmic eelfufitis are not uncommon. 
I have seen patients reduced to an extreme state of emaciation from the 
long-continued drain, neverthéless completely recover, although there 
were openings, both into the rectum and upper part of the vagina, so 
that sometimes pus passed by the bowel, and sometimes it was found in 
the urine. 

‘Of the Treatment of Cases in which Pus ts found in the Urine— 
‘The full consideration of this subject, it need scarcely be said, would 
occupy a volume, I shall, therefore only allude bricfly to the treatment 
of some of the eases which naturally fall to the province of the phy- 
sician to treat. But I would remark, generally, that the treatment of 
many cases which are usually considered to require special medicines, 
may be conducted successfully upon a much more simple plan than 
that usually recommended in treatises upon medicine. For. example, 
how many remedies have been considered specifics in gonorrhoea, and 
yet the disease very frequently gets well very soon under complete rest, 
mild purgation, alkalies, and sudorifics, The most obstinate cases of 
gleet, which have been subjected to various remedies and injections of 
different kinds, often recover if the general health of the patient be 
improved by tonics, The common tincture of perchloride of iron 
and quassia, persevered in regularly for several weeks, is particularly 
valuable in these cases, and it is more than probable that the benefit 
results from the improvement in the general health. 

Among the most obstinate of the conditions which give rise to the 
presence of pus in the urine, is chronic inflammation of the bladder, 
not dependent upon stone. This is often called catarrh of the bladder, 
and, in many cases, is undoubtedly connected with a gouty state of 
system. J have had considerable experience in the treatment of this con- 
dition, and am satisfied that by far the most successful plan is to attend 
to the general health, and not to trust to remedies which are con- 
sidered to exert 2 specific action upon the diseased mucous mem 
brane, 

Many cases of chronic disease of the bladder that I have seen, have 
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been subjected to all kinds of treatment, but not one plan has been 
persisted in for a sufficient time for any benefit to result. A patient ix 


some tonic infusion; then alkalies, and so on; while in the mean 
time, the patient has lost his appetite, and has gradually got weak, 
and perhaps has night sweats. As the disease continues unabated 
he begins to lose hope, and suffers more and more from pain and 
irritability of the bladder. ‘The attention being necessarily directed to 
the ailing organ, the condition often seems to the patient far worse than 
it really is. Lf unchecked, the above-mentioned conditions react upon 
each other, and the patient gets worse. The quantity of pus formed 
in the bladder increases considerably, and the calls to micturate are 
incessant. 

Now, in such a case, it often happens that, if the stomach be sct 
right by dilute acids and pepsine—if stimulants, which, perhaps, have 
been withheld altogether, be given in moderation at meals—if the diet 
be simple but nutritious—if the patient take moderate walking or 
carriage exercise in the open air, especially if he be sent to a pleasant 
part of the country, or to the seaside, where he can at the same time 
be amused—if he be ordered the tincture of the perchlonde of iron, 
beginning with ten drops, and gradually increasing the quantity to half 
adrachm three times a-day, in infusion of quassia,—a great improve. 
ment may take place in a few weeks. The night sweats cease, the 
patient gains in strength and increases in weight, and is able to 
retain his water for three hours or longer, while the proportion of 
pus formed is considerably lessened. I have seen patients put upon 
this plan steadily improve for six months, and I have given the iron 
regularly for a twelvemonth, in some cases, with real benefit. In fact, 
it will often happen, that a patient will resume the remedy himself, after 
haying given it up,—than which there can be no stronger evidence of its 
usefulness. Tt is true that many patients get tired of taking ome remedy 
for so long a time, unless the improvement is decided and obvious, Tt 
too often happens that, by giving way toa patient's caprice in trying 
this thing and that, valuable time is lost’ The patient might have 
been relieved, by steady perseverance in one plan in less time than 
he has spent in trying first one reputed remedy and then another, 


© An Infusion of the root of common couch grass (ériticwm rates) bas been 
strongly recommended by Sir Henry Thorpuon, 28 2 usefol remedy in eases of Bhi 
Kind. “The proportion is an ounce of the dried ehisome to a pint of Rolling water. 
“Triticum repeas has been incorrectly called the “common bindweed," but tbe plant 
usually known as ‘bindweed,” is the Jange convolvulus with white lowers (cemsed- 
vas septum). I canuot speak very strongly in favour of this remedy from experience, 
but Sir H, Thompson considers it of great valac. 





in the hope of relieving, immediately, a chronic malady, although it is 
physically impossible that healthy action can be restored, except by a 
very gradual progressive change, which requires considerable time for 
its completion. 

It is clearly right, in such a disease as this, to tell a patient at once 
that he cannot recover in a week ; and it is wrong to allow him to think 
that, by any special remedy, the disease can be cured as byan antidote. 
If patients, who are utterly ignorant of the nature of the malady from 
which they are suffering, will obstinately persist in acting according to 
their own prejudices, and insist upon being misled, to their own 
detriment, as “some undoubtedly will, it is out of our power to help 
them. All that can be said is, that, if they had any real knowledge of 
physiology and medicine, they would have had more confidence in us 
than in an ignoramus who promises a rapid cure, and is ignorant of the 
nature of the disease. 

In all bad cases, more especially if the pus is ever converted into 
the ropy mucuslike mass én the bladder, it is of the first importance to 
use injections of warm water, This is a very simple operation, and 
affords, even in extreme cases which cannot be cured, the greatest 
relief. Some use injections of dilute nitric acid (one drop of the 
strong acid to exch ounce of water), but the chief benefit, I believe, 
arises from removing the decomposing matter which irritates the mucous 
membrane and excites decomposition in the fresh urine as fast.as it 
reaches the bladder, so that plain water (warm distifled or rain water) 
answers, in almost all cases perfectly well. It may be injected through 
a double catheter, or through an ordinary catheter, and drawn off by 
the same instrument. The bladder should, of course, never be fully 
injected, as distension of its coats always does harm. In bad cases it 
is necessary to wash out the bladder in this way every day. 

In all cases in which the formation of a considerable quantity of pus 
goes on in any part of the organism from day to day, it is of the first 
importance to pay attention to the general state of the patient's health, 
and experience has proved that the remedies which do most good are 
those included under the head of tonics. In many cases, too, stimu- 
lants are required. ‘The quantity of pus varies from time to time, and 
it will be found that it increases if the blood becomes poor, while the 
formation of pus diminishes as the paticnt’s health improves, A greater 
quantity of material becomes pus when the system is weak and low, 
than when the nutrition of the body is properly carried on. This fact 
has been explained in different ways. It seems to me probable that, 
when the blood is poor, transudation of nutrient matters occurs 
more freely than in the opposite condition ; and it is, I think, mainly 
by diminishing the tendency of the fluids to transude that iron, many 
tonics, and alcohol, act favourably, Pus grows the faster the more freely 
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nutrient matter is supplied to it, and it lives upon the pabulum which is 
really required for the nutrition of the healthy tissues, ‘The pus lives 
faster than any healthy tissue. 

Cases of sacculated kidney require perfect rest, nutritious diet, and 
tonics. For the treatment of the different forms of pelvic cellulitis, I 
maust refer to works upon the diseases peculiar to women. 


TIL—THIRD CLASS OF URINARY DEPOSITS. 

Urle or EAthte Acid.—Among the deposits which T have arranged in. 
a third class, and which are characterised by their small bulk, by their 
crystalline or granular appearance, as well as by their density, may be 
mentioned, in the first place, wri or /ithic acid—a substance which has 
already been brought under notice as a constituent of healthy urine, 
and of which the chemical properties and general characters were then 
briefly referred to, p. 139. Uric acid forms a crystalline deposit, and 
perhaps is more frequently met with than any other form of urinary 
sediment, with the exception of the urates; and although there seems 
reason to believe that, as chemico-pathological investigation advances, 
we shall no longer regard the presence of this, or indeed of any other 
substance in the urine, as ovidence of the existence of a particular 
diathesis, its presence in many cases, especially when the deposit occurs: 
very frequently and in considerable quantity, affords an indication that 
the chemical changes in the organism are more or less modified, 

‘The quantity of uric acid in the urine depends, to a certain extent, 
on the activity of the skin ; and, as a general rule, when there is pro- 
fuse cutaneous perspiration, the amount of uric acid in the urine will be 
found to diminish. If, on the other hand, the function of the skin be in 
any way impaired, or perspiration be impeded by cold, a considerable 
increase in the quantity of uric acid will take place. Marcet found that 
the amount of uric acid diminished after severe perspiration; and Four- 
eroy noticed more uric acid in the urine of a man in winter than in 
summer. In this way may be explained the presence of the large 
quantity of uric acid in the urine of persons affected with acute dropsy, 
‘or dropsy after scarlatina, and it seems probable that the frequency with 
which these deposits are met with in the urine of persons affected with 
skin diseases (especially eczema and lepra) may be due simply to the 
impaired function of the skin. After increased muscular exertion, acoom- 
panied with imperfect respiratory action, uric acid occurs in abnormal 
quantity, Tt is present as a deposit in very many cases of chorea, It 
should, however, be borne in mind that unc acid is often dissolved in 
theurine asa urate at the time it is passed, but is afterwards precipitated, 
being perhaps separated from its combination with soda (urate of soda) 
by the process of acid fermentation, 

Of the Crystalline Forms of Uric Acta—In the great variety of 
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crystalline forms which uric acid assumes, it is not surpassed by any 
other substance. Its true primitive form is not easily determined ; but 
‘that in which it appears most constantly is the rhombic, although in 
many instances this occurs with two of its angles rounded. From its 
salts, however, the acid may be separated in rhombic tablets, or in six- 
sided plates, somewhat resembling crystals of cystine, by the addition 
of acetic, nitric, or hydrochloric acid. 

‘The form of the crystal is much affected by the strength of the acid 
which is added. This subject has been investigated by Dr. A. E. Sansom 
(“Transactions of the Medical Society of King’s College, London, 
Winter Session, 1356-57,” p. 128), ‘The following are the results — 


‘Acid in small quantity. ua. |) Cxyatale regular 5 montly tables and 
squares j Jovenges. 
Acid in ange quantity, added to a strong | Large and long tables, with very dane 
voludon of urateofammenis.... ... { gated lorenges, 


Ae oe we ive | Acéeulae prisms most frequent 


The various forms which the substance assumes in urine may often 
be traced, by intermediate stages, from one into the other; but the 
conditions which determine the changes have not yet been satisfactorily 
explained. Doubtless the length of time occupied in the formation of 
the crystal and the extractive matters present have much influence in 
determining its form; for not unfrequently one crystal is observed to 
acquire entirely different characters if it be allowed to remain for a 
longer period immersed in the urine. Some of the commonest forms 
met with are represented in pls. XXIV, XXV, XXVI, XXVII, figs. 133, 
142 to 147, 148, and 154. The most importantcrystalline forms, besides 
the rhombic, are the rectangular quadrilateral prisms with terminal 
planes, pl XXX, fig. 164, and the dumb-bell crystal, pl. XXVIUI, 
fig. 157. All other forms appear to be some modification of these three. 
The dumb-bell form of crystals is occasionally met with in deposits; 
but it may often be readily obtained by the addition of an acid to urine, 
‘These crystals must not be mistaken for dumb-bells of oxalate of lime, 
from which they may be distinguished by their large size and darker 
colour, and by their heing readily soluble in alkalics, Pure uric acid 
often crystallises in micaceous plates. Uric acid deposited in urine can 
generally be distinguished by its colour from other crystalline deposits, 
although two or three instances have come under my notice in which 
the crystals were found to be perfectly colourless, pl. XXVIII, fig. 153. 

In the accompanying plates as many as thirty-six different forms of 
uric acid are represented, but were the number greatly increased the 
practitioner who made frequent examinations of the urine would, from 
time to time, meet with crystals not exactly resembling any of my figures, 
I think, however, that anyone familiar with the representations here 
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given, and with the most common forms as actually seen in the micro- 
scope, would be able to recognise without difficulty any forms of uric 
acid which he is likely to meet with.” 

‘Uric acid is sometimes deposited very rapidly, when it forms a thin 
glistening film, in which no indication of crystalline form can be 
detected. A film of this kind was brought to me some time since by 
Dr. Chambers. After the lapse of a day or two, however, well-marked 
crystals made their appearance. Some of these films are composed of 
layers of small crystals, closely matted together, pl. XXIX, fig. 165. 
After the lapse of a short time, the larger crystals grow, while the 
smaller ones disappear; so that at length a number of large well- 
defined crystals are produced. 

A deposit of uric acid, sometimes resembles amorphous urate, and 
even under very high powers of the microscope nothing but minute 
granules can be detected, even for some hours after the urine has been 
passed, This deposit is not soluble in boiling water, and in the course 
of from 24 to 48 hours the granules will be found to have increased consi- 
derably in size, while many exhibit well-defined crystalline form. Seep. 223. 

‘Tests for Uric Acta—When we are in doubt as to the nature of a 
deposit suspected to consist of uric acid, we may examine it as follows, 
If it consist of uric acid, it will be insoluble in hot water, but soluble 
‘in alkalies, potash, soda, and ammonia, 

LA portion of the deposit is to be dissolved in a drop of potash. 
‘The alkaline solution is then to be treated with excess of acetic acid 
After the lapse of a few hours, crystals of uric acid will be formed, 
which must be subjected to microscopic examination. 

2. A sediment, suspected to be composed of uric acid of a urate 
may be placed upon a glass slide, and treated with a drop of strong 
nitric acid. After evaporation to dryness at a gentle heat, the slide is 
to be exposed to the vapour of ammonia, or a drop of ammonia may 
be added to the dry residue. A beautiful violet colour, owing to the 
formation of murexide, proves the presence of uric acid or a urate. 

ef the Clinieat Importance ‘of Urie Aci —This substance exists in 
the blood, in combination with a base, as an alkaline or cathy erate, 
which is comparatively soluble. ‘The soluble urate may be decomposed ; 
1, when it arrives in the uriniferous tubes; 2, subsequently, when the 
urine reaches the bladder; or, 3, the acid may not be set free until 
‘some time after the urine has been passed. 

In the first case, the acid may accumulate and block up the tubes, 
see pl. VII, fig. 30, of p. 47, oF perhaps form a small concretion, 
T have shown that oxalate of fime usually forms the nucleus of these 


* J should esteem it a favour if those who may meet with specimens of rie acid 
Aiffering decidedly rom all my figures, will kindly forward me a specimen oF a 
drawing. 
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uric acid calculi which are so common, In the second case, if a small 
concretion of any kind exist in the bladder, uric acid may be deposited 
around it, and a uric acid calculus become rapidly formed, ‘The depo- 
sition of uric acid after the urine has been passed is often merely 
accidental, and depends, according to Scherer, ee 
of the urates bya form of acid fermentation. The acid crystallises 
sometimes very soon after the urine has been voided, sometimes not for 
some days afterwards. I have before alluded to the importance of not 
regarding the deposition of uric acid crystals as in all cases depending 
upon exeees of the acid in the urine. There may actually be less uric 
acid than is present in health, although it may be deposited entirely in 
an insoluble form. 

I may state generally, that we are likely to meet with this deposit 
where 2 liberal meat diet is indulged in by those who take very litte 
exercise, and in the urine of people who lead very sedentary lives it is 
not uncommon, In various gouty affections it is very frequently observed. 
In diseases of the liver it is especially common, and temporary conges- 
tion of that organ seems in many cases to occasion the formation of much 
uric acid, Tn chronic diseases of the respiratory organs we often mect 
with uric acid and urates in the urine, It is common in emphysema of 
the lungs and in chronic bronchitis. In pneumonia and rheumatic fever 
it is often found. Tt is seldom absent from the urine in chorea, and 
very often exists in various forms of skin disease and in cases of acute 
inflammation of the kidney. It is occasionally met with in diabetes. 

‘There are many cases in which the tendency to deposits of uric acid 
is not very easily explained. Some children are very liable to suffer 
from these deposits, and their appearance is accompanied by. frequent 
desire to pass urine. In cases where this state of urine is very frequent 
it is necessary for the practitioner to interfere, 

‘On the Treatment of Cases In which Urie Aci is Deposited in the 
Urine—Occasionally we mect with patients who appear generally in 
good health, but who complain of getting thin, although they live well, 
in many instances perhaps too well, and suffer from an almost constant 
deposition of uric acid, It is very difficult to explain this symptom in 
every case in which it occurs; but I feel sure that many of these per- 
song overtax their digestive organs, and are in the habit of eating too 
much. They think that the only way to gain flesh is to consume a large 
quantity of food; and, in consequence of too much work being thrown 
upon their digestive organs, especially the liver, assimilation is not pro- 
perly carried on, and a quantity of material is formed which is unfitted 
for the wants of the organism, and is perhaps got rid of in the state of 
urea, uric acid, and urates. By cutting off a certain part of the supply, 
their anxiety as to the gravel is soon relieved, and at the same time, to 
their surprise, they gain strength and increase in weight. 
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T have seen instances of uric acid deposits occurring in adults, in 
which ordinary remedies appeared to exert no effect The urine of a 
patient suffering from emphysema of the lungs always contained a large 
quantity; and it appeared while she was taking considerable doses of 
alkalies, and also when she was put upon mineral acids, The connec- 
tion between deposits of uric acid and gout has been referred to in 

196, 

5 ‘The great objection of employing the term “uric acid diathesis” has 
been already alluded to, p.177;and in p. 196, have referred to the general 
principles by which we should be guided in the treatment of cases in 
which an excess of uric acid is eliminated in the urine, The occasional, 
deposition of uric acid crystals from the urine requires no medical treat- 
ment, or at most a dose of bicarbonate of potash after meals or the last 
thing at night. In some cases in which these deposits are frequent, and. 
in people of a gouty tendency, small doses of hydrochloric acid with 
pepsin before meals, and twenty grains of bicarbonate of potash 
in half a tumbler of water after meals, is a plan which answers 
admirably. 

Xanthine (€\H\N,O) or Uric or Xanthic oxime is a substance 
closely resembling uri¢ acid in many of its characters. It is very rarely 
‘met with in urine. It was described first by Marret, and has since been 
detected in the blood, and also in the spleen, muscles, liver, and brain. 
It is rarely met with in the crystalline form, but Bence Jones reports the 
‘case of a boy, aged 9} years, suffering from a feverish attack, in whose 
‘urine xanthine crystallised in lozengeshaped crystals, which were first 
mistaken for uric acid, (“Journal of the Chemical Society,” 1862.) The 
crystals were dissolved when the urine was boiled, and were found to be 
soluble in water, nitric and hydrochloric acids, and in alkalies. Douglas 
Maclagan also reports a case in which xanthine occurred in a urinary 
deposit. Xanthine is probably a common constituent of urine, but 
‘exists in very small quantity. A rare form of calculus is entirely com- 
posed of it, Xanthineis stated by Dr. John Davy to be the principal 
constituent of the urine of spiders and scorpions. 

Dr. G. Durr, after bathing in natural sulphuretted waters, found xan- 
thine in his urine, and also in the urine of a patient who had had strong 
sulphur ointment rubbed into his skin, but not after taking milk of 
sulphur into his stomach. In order to detect xanthine in the urine, 
the fluid is precipitated with caustic baryta, the filtrate is carefully 
neutralised, and then a solution of corrosive sublimate added; a 
white flocculent precipitate shows the presence of xanthine 

Oxalate of Lime was first shown to be a common urinary deposit 
by the late Dr. Golding Bird, It is seldom deposited in quantity suffi 
cient to be recognised by the unaided eye, or to be subjected to chemical 
examination, This salt crystallises in well-defined octahedra, having 
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‘one axis much shorter than the two others. The crystals vary mach in 
size, and two or three forms have been described by authors, but some 
of these different appearances are due only to the position in which the 
crystals were viewed, as may be readily proved if a little glass model be 
constructed. The flattened octahedron is obviously the most common 
‘appearance, because the crystal lies most casily on one of its faces. 
If, however, it be tmed with one of its long axes towards the 
observer, while the other is held upright, the short axis will necessarily 
be transverse, and the crystal will appear asa long and a very acute 
octahedron, pl. XXXI, fig, 172, / If now one of the lines formed by 
the meeting of two opposite faces be turned towards the observer, there 
will still be the appearance of an acute octahedron ; but it will be less 
acute than before, and no transverse line in the centre can be made 
out. Upon keeping the same line towards the eye, and by carefully 
turning the crystal, so that the two opposite faces are made quite parallel 
to cach other, the appearance as of a long-shaped four-sided crystal will 
be produced. The different appearances produced by viewing the 
same crystal in different positions are represented in pl. XXX, fig. 172, 
@, 6, 6,4, ¢,f, g, &. Crystals in all these different positions, appearing 
as different forms are commonly met with in the examination of urinary 
deposits, and may always be obtained by mounting oxalate of lime 
crystals in glycerine jelly. 

In pl. XXXI, fig. 169, are represented octahedra in various 

positions, as well as damb-bells, and circular and oval crystals of oxalate 
of lime, with two cells of bladder epithelium, deposited from the 
urine of a patient suffering from a tense state of the skin of the 
wrists and arms, a condition which is sometimes termed “hide 
bound,” 
Many observers haye figured the crystals of oxalate of lime incorrectly. 
Dr. Golding Bird considered that they belonged to the cubie system, Dr. 
Prout, however, had previously given a figure of oxalate of lime which 
clearly shows that he was aware of the exact form of the crystal. Pris- 
matic crystals of oxalate of lime occur in some plants, and they have 
‘deen observed by Beneke in urine I found that some preparations of 
ordinary oxalate of lime, which had been kept for some years in preser- 
vative fluid, underwent a change in form, and were at length entirely 
replaced by beautifial prisms Fig, 174, pl XXXI, represents a rare 
form of crystal. ‘The extremities resemble the two faces of an ordinary 
octahedron, but they are separated by an intervening quadrilateral pris- 
matic portion. 

Oxalate of lime may be obtained in its usual octahedral form from 
its solution in hydrochloric acid ; and Neubauer states, that from a solu- 
tion in phosphoric acid, crystals may be separated by neutralising the 
acid by soda or potash. 
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‘Dr. Thudichum has carefully examined the crystals of oxalate of 
lime obtained in different ways, and he brings all the different forms he 
has observed under the following heads; guadratic octahadrom, crossed 
octahedron, quadratic octehedron and prism combined ; crossed prirms : 
triple twins, with trepia ; modifications of erassed octahedra ; comtortions 
and anomalies, including dumb-bells. He also shows, contrary to 
previous statements, that the salt actually possesses a polarising power, 
as should be the case if it belongs to the quadratic system. ‘This is, 
however, difficult to demonstrate, and can only be brought out fully by: 
reflecting a ray of sunlight through the erystal. I had long ago examined 
erystals by the polariscope which had been mounted in Canada balsam, 
and had noticed that they were often slightly illuminated when the field 
was dark. Although T had figured the form of the crystals correetly, 1 
must confess that I was too ready to agree with the statements made by 
others as to the system to which this crystal belonged, In this matter 
‘Dr. Thudichum has corrected me; and after a reexamination of the 
question, E can thoroughly confirm Dr. Thudichum’s statement, that the 
octahedra, mounted in Canada balsam, do polarise even with a good 
artificial light; and therefore no argument in favour of the view that 
the dumb-bell crystals are composed of oxalurate, and not of oxalate of 
lime, can be based on the conclusion that the octahedra do not polarise. 

Dr. George W. Balfour recommends that the crystals be mounted in 
viscid glycerine when it is desired to examine them under the influence 
of polarised light, as this medium supports them in any position required. 
See “ Medical Press and Circular,” April, 1866. 

Dumb-belt Crystals af Oxalate of Lime.—Oxalate of lime, however, 
occurs more rarely certainly, but still not uncommonly, in another very 
interesting form, which was also first pointed out by Dr. Golding Bird 
From their resemblance to dumb-bells, these bodies are known as 
the dumb-bell crystals of oxalate of lime. Dr, Golding Bird thought 
that they were composed of oxalurate, and not of oxalate of lime; but 
the following points, in addition to what has been stated above, render 
this most improbable. 

1. Octahedra, in all the cases | have observed, were deposited from 
the specimen of urine in which the dumb-bells were found, and invari- 
ably precede and follow the appearance of the dumb-bell crystals. 

2. Minute calculi are often composed of dumb-bells, as may be 
shown by microscopical examination; and these calculi have been 
proved by analysis to consist of oxalate of lime. 

Organic matter exists in every part of the damb-bell. By the pro- 
Jonged action of acetic acid the crystalline material may be dissolved 
out, leaving this organic matter. Mr. Rainey has shown that the 
presence of viscid organic matter prevents crystalline substances from 
assuming their usual form, and causes the crystalline material to be 
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deposited in the spherical or dumb-bell form. Now when the crystalline 
matter is dissolved out, the organic basis remains, and its sharp outline 
looks like that of a cell-wall, pl. XXXI, fig. 175,rto w. The appearance 
of a cell-wall may be observed, if the earthy salt from the spherical and 
dumb-bell crystals of carbonate of lime in horses’ urine be dissolved 
out by an acid, The same point may be demonstrated upon a larger 
scale by treating the small renal phosphatic calculi, sometimes found 
in the kidney in considerable number, or the wellknown prostatic 
calouli, with dilute acid. In all these cases the outline of the trans- 
parent matrix may lead the observer to conclude erroneously that he 
sees a hollow transparent membrane or cell, A spherical mass of jelly 
or any other transparent solid substance would exhibit a similar well- 
defined outline. This sharp line has been accepted as evidence of 
& cell-wall in innumerable cases where no such structure really 
existe, 

Some persons have stated that these dumb-bell crystals of oxalate 
of lime were composed of uric acid—a mistake for which it is very 
difficult to account, since, in their optical characters and chemical pro- 
perties, these crystals differ very widely. ‘The uric acid dumb-bell is 
instantly dissolved by dilute potash, and, by the addition of excess of 
acctic acid, rhombic crystals will be thrown down; while the dumb- 
bell of oxalate of lime is insoluble in a strong boiling solution of potash. 

Besides the dumb-bell, it is common to mect with a number of closely 
allied forms, among which may be mentioned cireular and oval crys- 
tala, pl. XXXI, fig. 173, a, 4,46 44,4. In several of the cases which 
have fallen under my notice, the true and perfectly shaped dumb-bell 
was preceded by circular and oval crystals ; and these also again appeared 
after true dumb-bells could no longer be detected in the urine, These 
crystals often disappear the day after multitudes have been found ; and 
generally they are only noticed for a few consecutive days—a circum- 
stance which may perhaps account for the comparatively few instances 
in which these crystals have been noticed. Two or three oval crystals 
are seen in pl. XXXI, fig. 169. 

‘Of the Purmation of the Dumb-bell Crystals,—It is well known 
that the octahedra of oxalate of lime are commonly deposited in the 
urine after it has left the organism; and if urine which contains very 
minute crystals be allowed to stand for a few days, these may often be 
observed to increase in size, until at length they became very large, 
while at the same time a number of new ones make their appearance. 
On the other hand, dumb-bell crystals are present in the urine when it 
is passed, and they do not increase in size or number if allowed to 
remain in it These dumb-bell crystals are formed in the renal tubes. 
T have found them entangled in casts in the urine of a cholera patient 
passed after cighteen hours complete suppression during the stage of 
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collapse, ‘The specimen of urine in which these casts were found was 
very acid, of a dark colour, and specific gravity 1,024. It contained no 
albumen. The following report was made at the time of examination, 
“ Deposit very slight, consisting of transparent, smooth, and hyaloid 
casts, for the most part homogeneous, but in a very few of them a small. 
quantity of granular matter was observed. In others, dumb-bell, oval, 
and globular crystals of oxalate of lime were noticed. The dumb-bell 
crystals were seen only in the casts, but many octahedra were observed: 
in the surrounding fluid,” pl. XXXIU, fig. 181. 

Thave seen many times a number of dumb-bells impacted in the 
tubes of the kidney, especially in the pyramids. Indeed, if thin sections 
of this portion of human kidneys be made, these dumb-bell crystals will 
be observed not unfrequently. Often several may be seen in the wide 
portion of the tube, near to the point where it opens upon the surface of 
the mamnilla. 

It is probable that when odaAedra/ crystals appear to be in casts, 
they were really deposited upon the surface or in the substance of the 
cast, some time after the urine had left the bladder, 

Of the Conditions under which Dumb-belt Crystals occar.—I have 
met with a great many specimens of urine containing dumb-bells, but 
have been unable to associate the appearance of these crystals with 
any particular morbid condition. It may be interesting to refer to a 
few of the cases which occurred in the hospital some years ago. 
During six months, I met with ten or eleven instances, in which these 
peculiar crystals were present, out of about four hundred cases 
in which the urinary deposit was examined; but [ have not ob- 
served that the urine containing them possessed any characters by 
which we might be led to suspect their presence, before resorting to 
imicroseopical examination ; and, from my own observations, it does mot 
appear that the dumb-bells are connected with any peculiar form of 
disease, or with any particular diathesis, They occur usually mixed 
with the ordinary octahedra of the oxalate, but I have found them alone; 
frequently they are accompanied by unite of soda and ammonia and 
caystals of uric acid, and often by both. Out of ten cases in which 
they were present, eight were men, and the remaining two were women, 
above the age of 21, Of these ten cases, nine occurred between the 
‘months of September and January, and one in April; but this may be 
accounted for by the fact, that during the winter I have always made a 
‘much greater number of microscopical examinations than during the 
summer months. ‘The crystals were present in— 

One case of chorea. 

‘Two cases of cholera. 

One case of chronic rheumatism, 

One case of contraction of the skin of the neck and upper extremi- 
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ties, the condition to which the term “hide-bound” has been 


applied. 

‘One case of boils, occurring in various parts of the body. 

One case of paraplegia, depending upon diseased vertebre. 

One case of attempted poisoning by taking halfan ounce of oxailic acid. 

‘One case of eczema. 

‘One case of r 

Out of these ten cases, in which the dumb-bell forms of crystal were 
present, it will be observed that only two instances occurred in which 
they were found in the urine of patients afflicted with « similar disorder. 
‘The others differ so entirely from one another, that it eannot be supposed 
that this curious form of crystal is in any way dependent upon the nature 
of the malady. We are rather led to conclude that these crystals result 
from certain conditions unconnected with any particular morbid state. The 
dumb bell crystals often occur in the urine of persons not suffering from 
any special disorder at all, who consider themselves in good health ; but 
generally there is Ianguor and loss of appetite, with uneasiness after eating, 
and the individual, without suffering from any definite ailment, complains 
of not being quite well. Dumb-bells are often met with in the urine of 
persons who take little exercise, and indulge in rich diet, with too little 
water. The concentration of the fluids, and imperfeet oxidation, will 
full account for the formation of these crystals in cases of cholera ; and 
it is probable that similar conditions are present to a less extent, and 
due to a different cause in other cases in which dumb-bell crystals have 
been detected. 

Sometimes several dumb-bells adhere together, forming an inregu- 
larly shaped mass, which gradually becomes smooth by the deposition 
‘of the same material in the interstices, until a small, nearly spherical or 
oval body is formed. Sve pl. XXXIIT, figs. 182, 186. Tn other cases it 
would appear that one or two crystals grow at the expense of the rest, 
and a perfectly uniform oval crystal, composed of course of numerous 
acicular crystals, radiating froma common centre, results. ‘Thus the 
dumb-bell crystal becomes the nucleus of a small calculus, and it is 
easy to see how this may increase in size by the deposition of new 
matter externally—at first, while it remains in the straight portion of the 
uriniferous tube, or in that system of irregularly shaped cavities at the 
apex of the mamilla, formed by the convergence of several of the large 
tubes; then in the pelvis of the kidney or ureter; and Instly in the 
bladder itself, Sve Caleuli, p. 403. 

Chemical Composition of the Bumb.vel Crystais,—The chemical 
composition of these crystals has long been a matter of dispute among 
chemists, but it may now be regarded as nearly certain that they consist 
of oxalate of lime ; for since it has been shown that the dum\+bell may 
gradually grow into a small caleulus, and that the latter is certainly com- 
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posed of oxalate of lime, we are justified in inferring that the dumb-bell 
Or microscopic caleulus has the same chemical composition. No difference 
in chemical character, refractive power, or in the action of polarised 
light, can be detected between the minute dumb-bell or oval crystals, 
and the aggregations of dumb-bells which are from time to time met with, 
and which are really microscopic calculi. ‘There cannot, in fact, be the 
slightest doubt of these being the same things at @ different stage of for- 
mation, Nor can there be any question of the latter being, in their turn, 
an early condition of the small renal oxalate of lime calculi. The nucleus 
of a uric acid renal calculus almost always consists of axalate of lime. 

Deportts associated with Oxalate of Lime—Oxalate of lime is often 
found associated with other deposits, particularly with urate of soda, in 
which case the minute crystals of oxalate are casily passed over amidst 
the amorphous deposit, ‘The peculiar form of crystals of earthy phos- 
phate, described in p. 357, arc usually found in urine from which oxalate 
of lime is also deposited. 

Crystals of oxalate of lime are so minute that, without care, they may 
be readily passed over in a microscopical examination; and very fre- 
quently the only appearance observed in the microscope is the presence 
of clusters composed of minute cubical or square-shaped crystals, which 
‘appear almost opaque, pl. XXXII, fig. 178. Indeed, such clusters of 
oxalate of lime crystals may be easily mistaken for urate of soda, from 
which, however, they may be distinguished by the fact of their not being 
dissolved upon warming the slide, and by their insolubility in potash 
and acetic acid. Crystals of this character are often found adhering 
closely to hairs and other substances, Deposits of oxalate of lime and 
‘uric acid are represented in pl XXIV, fig. 133, and pl XXIX, fig, 
160, and of oxalate of lime and phosphate, pl. XXI, fig. 115, and 
pl XXX, fig. 178. 

‘Of the Examination of Deposits of Oxalate of Lime by the Mix 
- ¢, and of thetr Chemical Characters—The larger crystals are 
reailily recognised by their microscopical characters; and the only 
things I have known mistaken for them are crystals of triple phosphate, 
a3 1 mentioned when speaking of the phosphatic deposits, p 355) 
pl. XXXU, fig. 180, If, however, there be any difficulty, a drop of 
acetic acid will soon set the question at rest, 

Oxalate of lime deposits seldom sink to the bottom of the vessel in 
which the urine is placed, but seem to be buoyed up by the slight 
mucous deposit present. When, therefore, a drop of urine is taken for 
examination, there is no necessity for taking it from the very bottom of 
the vessel ; indeed the stratum of fluid slightly above this point is often 
richer in crystals, 

‘Oxalate of lime seldom occurs in urine in sufficient quantity for che 
mical examination, If oxalate of lime be burnt in a platinum capsale, 
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and the carbonised residue be exposed for some time to the dull red 
heat of a spirit lamp or other flame, a white deposit will remain, which 
will be found to be insoluble in water, but it will be dissolved in acetic 
acid with copious effervescence, showing that, by the process of combus- 
tion, the oxalate has been converted into carbonate. If, however, the 
carbonate has been exposed to a bright red hear, there will be danger of 
its partial or complete conversion into lime, in which latter case no effer~ 


oxalate of ammonia, oxalate of lime being quite insolable in acetic 
acid. 

Of Oxalate of Lime in # Clinical Point of Wiew.—There is still 
much difference of opinion among practitioners as to the clinical im- 
portance of oxalate of lime. There can be no doubt that, in the 
majority of instances, the crystals form after the urine has left the 
bladder; and there is good reason for thinking that the oxalic acid 
is often produced by decomposition of the urates after the urine has 
been passed. The experiments of Dr, Aldridge, of Dublin, show that 
uric acid and urates are easily decomposed into oxalic acid and 
oxalates. Dr. Owen Rees entertains the opinion that this substance is 
derived from the urates, and that, when present in the urine, it indicates 
the existence of urates in the blood. Oxalate is often deposited in the 
urine of gouty cases, and it fs certainly very often found among urate 
deposits, Although there are certain conditions of the system in which 
both oxalates and urates are very common, both deposits may be present 
—indeed very commonly are present—in the urine of healthy persons. 
Hence it is obvious that such deposits do not indicate the existence of any 
particular diathesis, The fact seems to be rather that, in what is termed 
the “axalée diathesés," among many other symptoms, oxalate of lime is pre- 
sent in the urine ; but this is not the most important symptom, and the 
pmetitioner cannot make a greater mistake than to direct attention in 
‘such a case to the urinary deposit alone, or consider this asa special indi- 
cation for treatment. In the same case, at one period we may find uric 
acid and urates; after a time, these mixed with oxalates ; and, lastly, 
oxalate alone, 

Woéhter and Frerichs injected uric acid into the blood of a dog, and 
found oxalate of lime in the urine. Oxalate of lime passes through the 
alimentary canal unchanged ; but oxalic acid is in part excreted in the 
uring, while part is decomposed in the system, Bucheitn and Piotrowsky 
have shown that small repeated doses of oxalic acid (fifteen grains every 
hour tor six hours) are not poisonous. I should, however, strongly dis- 
suade anyone from repestting such an experiment, Not more than 12 per 
cent. of that taken by the mouthappears in the urine. I have detected 
oxalate of lime in the urine of several persons who have attempted to 
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poison themselves with oxalic acid. In pl, XXXII, figs. 176, 177, are 
some very marked six-sided crystals, obtained from the urine of a 
patient who had taken a large quantity of oxalic acid. They were 
insoluble in water, and were not dissolved by potash or aceticacid. ‘The 
refraction of the crystals corresponded with that of oxalate. 

Oxalate of lime is, however, not a/ways formed after the urine has 
reached the bladder, I have shown that it is deposited in the tubes of 
the kidney in certain cases, in the form of dumb-boll crystals ; and it 
must therefore have been formed at the time of the separation of the 
urine from the blood, if it did not exist in solution in the blood itself. 

It appears, then, that oxalate of lime may be excreted 
urine when oxalic acid or oxalates are taken in the food, 

‘be formed in the organism itself; and it may be produced 
decomposition of uric acid and urates after the urine has left the 
bladder. 

Beneke has shown that the earthy phosphates and oxalates increase 
in direct proportion to each other. The nutrition of the tissues gener 
ally would be impaired under the same circumstances ; and a langer 
amount of earthy phosphate would pass off in the urine dissolved by the 
oxalic acid. (‘Archiv des Vereins,” Band I, Heft 3.) 

It must be borne in mind that oxalate of lime is often discovered in 
almost opposite conditions. Thus it is sometimes presentin poor broken- 
down subjects, and it is found in the urine of welltodo 
gentlemen. It will appear when we live too well and take too lithe 
exercise, It is common in chronic pulmonary affections, as bronchitis, 
and it is often observed in old cases of emphysema, It is common 
‘enough in dyspeptics, and is usually met with in cases of jaundice. 
In various forms of general debility, in cases of over-fatigue, and in men 
who have overworked their minds, it is perhaps the commonest urimary 
deposit. Lastly, I have found it many times, and in very large quantity, 
in the urine of men who appear to be in all other respects in perfees 
health. 

Of the Treatment of Cases in which Oxalate of Lime ts deposited 
from the Urine-—The remarks madein the last section render it almost 
unnecessary to devote a special section to the subject of treatment of 
oxalate of lime deposit. As a general rule, it will be found that 
which improves the general health and promotes oxidation will diminish 
the tendeney to the deposition of this substance. Cold bathing, exercise, 
attention to diet, and the mineral acids, biuer tonics, and iron, are 
usually prescribed with advantage. I feel that by many writers too much 
has been made of the indications for treatment afforded by many of 
these urinary salts. Many cases of what has been called the ‘oxalic 
acid diathesis,’ because the urine contains octahedra of oxalate of lime, 
may in truth be treated by the practitioner just as successfully without 





DEPOSITS OF OXALATE OF LIME, 383 


taking into consideration the presence of the oxalate as by laying stress 
upon this fact. ‘The patient will probably, in either case, be treated with 
tonic infusions and dilute acids (nitric or hydrochloric, or both), with a 
gentle purgative now and then. Pepsin may also be given. ‘The diet 
should be simple, and small quantities of whisky or brandy in seltzer or 
Vichy water may do good. 

Although the octahedra of oxalate of lime afford no special indica- 
tion for treatment, the diwmd-Jel/s, on the other hand, unquestionably do 
$0 ; for these dumb-bells may form the nuclei of renal calenti. In cases, 
therefore, in which they are found, it is well to promote their expulsion 
from the kidney, and endeavour to prevent the formation of more by 
giving mild diuretics, with plenty of fluid. Two or three glasses of Vichy 
water daily for two or three days, will generally wash these crystals out 
of the tubes and prevent the formation of others. 

‘Cystine (CeMiNS,0,) occurs occasionally as a crystalline sediment in 
urine, and also enters into the composition of a rare form of calculus, 
which has been termed the cystine calculus. Cystine was formerly 
spoken of under the name of cystic oxide, and the same term was 
applied to the calculus. 

Cystine forms a whitish deposit, which is found, upon micro- 
scopical examination, to consist of characteristic six-sided plates, 
pl XXXIV, figs. 188 to 193, which may be distinguished from 
uric acid erystals of the same form by dissolving a portion of 
the deposit in ammonia. Upon the spontaneous evaporation of 
this ammoniacal solution, the cystine is again deposited unchanged 
in ite hexagonal crystals; while uric acid would have been con- 
verted into urate of ammonia, which, on evaporation, would have 
remained as an amorphous residue, Ammonia, it appears, merely dis- 
solves the cystine, and does not enter into combination with it. Cystine 
is insoluble in boiling water, in strong acctic acid, and also in very weak 
hydrochloric acid; but it is readily dissolved by oxalic, and by the 
strong mineral acids. The most remarkable property of this substance 
is, that it contains as much as 26 per cent. of sulphur—a character in 
which it resembles taurine. Potash, like ammonia, readily dissolves 
cystine ; bur it is insoluble in carbonate of ammonia. The presence ot 
sulphur in cystine may be proved by heating the substance in an alkaline 
solution of oxide of lead, when a black precipitate of sulphuret of lead 
occurs. This test cannot be regarded as characteristic of cystine, 
because all animal matters containing sulphur exhibit a similar re- 
action. Urine containing cystine is said to smell very much like 
sweet briar. 

Dr. Golding Bird has observed that calculi composed of this sub- 
stance undergo a change of colour by long keeping. From pale 
yellow or fawn coloured, they have been found to assume a greenish 
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‘grey, and sometimes a fine greenish blue tint. Cosa orrenae 
‘obtained from a calculus by dissolving a portion in a 


potash, 
the cystine will be deposited in its well-marked six-sided plates. Vier 
chow and Cloetta have proved that cystine is sometimes found in 
the liver, while taurine as well as cystine have been detected in the 
urine. 

‘Of the conditions of system which give tise to the climination of this 
substance by the kidneys, little is at present known. In the 
of cases in which it has beew found, the general health and mutrition 
of the patient have been bad, Dr, Johnson found cystine once in the 
urine of a prisoner, and it is from time to time met with im the urine of 
ill-mourished persons, 

‘When examining the urine of the insane for Dr. Sutherland (Trans. 
Med.-Chir, Soc," vol. XXXVIII, 1855, p. 26), 1 was surprised at 
the number of specimens which emitted large quantities of sulphu- 
retted hydrogen, after standing a few days, It is not imsprobable that 
the sulphur resulted from the decomposition of cystine or some allied 
substance, 

Analyses of Urine containing Cystine —The notes of the following 
interesting case were kindly furnished by Dr. Milner Barry, of Tun- 
pm ienadghn neetaaeeing some specimens of the urine for 
analysis, 

Case—" Mr, A., aged 23, dark complexion, well built and well 
nourished, of active habits, assiduously engaged in the duties of a Tabo- 
rious profession, suffers occasionally from sick head-ache, but is otherwise 
in the enjoyment of excellent health, ‘The presence of cystine was 
ascertained microscopically at the beginning of October, 1857; but, as 
deposits supposed to be urates had often been previously noticed, the 
probability is that the cystine ‘had been excreted in the urine for a long: 
time It seems now never to be absent from the urine. 
agencies, and whatever promote 


much larger relative proportion of the ingredient in the moming trine 
than in that passed in the evening a few hours aftera meal “There i 
‘no lumbar pain, and no irritability of the bladder.” (“Archives of 
Medicine,” vol. L) 


received in October, 1857. It was 
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‘The next specimens were received on January 28, 1858. No. 88 
was passed on the morning of the 27th, at eight o'clock (before break- 
fast). Its specific gravity was 1,034. 


ANALYSIS 88. 





‘Specific gravity, 1,027. 


ANALYSIS 89. 
1m 109 gre of 
volld natter. 
949°30 
79 
‘Too little to estimate, 
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130 276 
120229 
1°90 34 
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In these analyses it is interesting to notice that the sulphuric acid ie 
by no means deficient ; indeed, in the second, the amount present is 
considerably above the average quantity met with in healthy urine, 


* In these analyses the fixed salts were estimated by incineration, while the sul- 
phuric acid, phosphoric acid, and chloride of sodium, were estimated volumetrically. 
‘The slight discrepancy in the numbers arises portly from the volatilisation of some of 
the saline comtituents during incineration, and partly from alight errors in the analyses, 
‘unavoidable when only small quantities are operated on, 

2¢ 


formation in the present instance, as the analyses prove that 2 mech 
larger quantity of sulphur passed off as sulphuric acid than in a state of 
combination in the form of cystine. It is interesting to notice 
proportion of sulphuric acid present when the cystine existed 

cient amount to be determined quantitatively (Analysis $8). 


Of Cystine clinically, mma of the ‘Treatment of Cases tm 
posits occur.—Cystine has been met with in several different conditions 
‘of the system, but in most of the recorded cases the patients have been 
in alow weak state of health. Little is known with reference to the 
origin of this substance. It has heen supposed to result from hepatic 
derangement, and Scherer and Virchow have detected cystine in the liver 
in disease. Itis curious that cystine deposits occur in families, and even 
appear to he hereditary. Dr. Golding Bird speaks ofan instance of its 
gccurrence in three successive generations. 

My friend, Mr. T. Pridgin Teale, of Leeds, sent me in April, 1868, 
some cystine crystals from the urine of a boy, age t7, who had also 
passed some cystine gravel. Mr. ‘Teale gives the following very remark- 
able facts concerning this case 

One older brother, when a child, was cut for stone by my father, 
and a cystic oxide calculus was removed, the only one we possess in 
Leeds, Two or three years later the sume boy was cut again, and a ure 
acid stone was removed. This boy died a year or two afterwards 
‘Three years ago another brother, aged about 20, began to be ailing, 
being low in nervous power and energy, with headaches, and unfit for 
work, I found cystine crystals in his urine aver a space of two or three 
months, He is now in good health; but I have not recently examined 
his urine, 

“The present patient, aged 17, after a chill suffered frequent acute 
pain over the left kidney for several weeks, which ceased eventually after 
the passage of cystic oxide gravel. He was excessively prostrate, and 
very pale during this time, but had a good appetite. He is now well, 
free from pain, less pale; in the urine no gravel, but cystine crystals” 

‘There are no special indications for the treatment of patients 
cystine, and I have nothing to add to the remarks made by Dr, | 
and Dr. Golding Bird, Tron and the dilute mineral acids d be 
given, and every effort made to improve the general health. 
tance of good air, freedom from mental anxiety and fatigue, must 
impressed upon the patient. 

Carbonate of Lime occurs occasionally in the cvlieteenie 








the slender crystals of which the globular mass is composed are not 
arranged so compactly together as in the case of the salt so 
common in horses’ urine. In highly alkaline urine, in which the 
alkalescence is caused by carbonate of ammonia set free by decom- 
position of urea, carbonate of lime occurs in small quantity, but in 


drop of acetic acid to the deposit suspected to contain it, care 
being taken that the sediment be well washed with distilled water 
before adding the acid, in order to remove any soluble carbonate that 
may be present, 

Urinary calculi containing carbonate of lime have been met with, 
but they are not common. Mr. Hitchings, of Oxford, has removed two 
or three, which are deposited in the Oxford Museum, 

Chalk or marble is occasionally added to urine for the purpose of 
deceiving us. ‘The presence of these substances is easily recognised by 
the action of acid, and by their being insoluble in water. 

Aillea, or Siticic Acid (81 0;)—Sana.—It is asserted that silica 
sometimes forms a constituent of calculi, Berzelius long ago showed 
its presence in minute quantity in the ash of human urine; but it has 
never been met with as a deposit in this secretion, unless placed there 
in the form of sand, for the purpose of imposing upon us. I have re- 
ceived the urine of a hysterical girl for examination, containing nearly 
a fourth of its bulk of common house sand, In this quantity we could 
hardly fall to detect {ts composition ; but the presence of a few grains 
might possibly give rise to some litile difficulty im urine. Their nature, 
however, would be determined by treating them with boiling nitric acid, 
in which they are quite insoluble. Under the microscope they appear 
as crystalline particles of a very irregular form. Their hardness and 
insolubility distinguish them from uric acid, 

Blood Corpusctes usually form a red or brownish-red granular 
deposit, which sinks to the bottom of the vessel ; but a few corpuscles 
are usually diffused through the urine. If the urine be perfectly neutral, 
or slightly alkaline in its reaction, the colour of the globules will be 
bright red; but in those instances in which the reaction is decidedly 
acid, the globules will be found of a brown colour, imparting to the 
supernatant fluid a smoky” hue. When the urine has a decidedly 
“smoky appearance,” it will generally be found that the blood is derived 
from the kidney. If, however, the urine is decidedly alkaline, the blood 
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388 BLOOD IN THE URINE, 


will retain its florid red colour. In the majority of 
mixture of blood and urine is bright red, it is 
escaped from the mucous membrane of the bladder, or from F 

state, or urethra, If blood globules remain long in urine, they become 
much altered in form, the outline appearing irregular and ragged, and 











pl 
154. The corpuscles represented at a, 4, ¢, have been taken from the 
living body; those at @ «J, from the urine; the corpuscles, a, are 
smaller than natural ; at ¢, their circumference is serrate and ragged; 
and at f, a somewhat similar appearance is shown. ~ en 

If blood remains for some time stagnant in the uriniferous tubes, or 
in the capillary vessels, before it passes into the urine, crystals of haema- 
toidin are often found, pl. XXX, figs. 201, 202, From five days to two 
weeks probably elapse before the crystals in question result. f 

Chemical Characters of Urine contatning mooa.—Urine containing 
blood corpuscles must also contain serum ; but the quantity of this fluid’ 
in many cases is very small, although numerous blood corpuscles are to 
be discovered by microscopical examination. If there be much blood, 
the albumen of the serum is readily detected by the ardinary reagents. 
See p. 224, 

Of Blood in the Urine ctinfeally—Blood in the urne may be de 
rived from any part of the genito-urinary mucous membrane. Tn the 
female, it often escapes from the vessels of the uterus or vagina. Tt i, 
of course, always met with in the urine of the fernale at the catamenial 
periods, pl. XXXIV, fig. 200, 

Blood may come from the kidney, in comstquencel Oye 
inflammation or old-standing disease, leading to congestion and 
subsequent rupture of the vessels of the Malpighian body, or its 
escape may depend upon that peculiar condition of syste im which 
there is a tendency to capillary haemorthage in all parts of the body, 

When blood corpuscles are found entangled in casts, we may feel 
almost certain that they have escaped from capillary vessels in the 
cortical or secreting portion of the kidney, and generally from the 
vessels of the Malpighian body, In these cases, the urine is usually 
acid, and exhibits the well-known ‘smoky’ appearance. ‘This remark- 
able change in colour is duc to the action of the acid of the urine upon 
the bamato-crystallin of the blood. 

Hemorrhage from the kidney also occurs in the pera ss 
forms of chronic disease. In such instances it isa favourable sign 
the albumen is not to be detected after we have failed upon micros 
pical examination, to find blood corpuscles. If the albumen, however, 
continues to be passed, we may feel sure that it has not | 


HLEMATURIA, 389, 


derived from the serum which escaped with the corpuscles through 
the ruptured capillary vessels, but its presence must be attributed to 
chronic renal disease. 

When the kidney is injured by mechanical violence, hwmorthage 
occurs, and sometimes a violent shake appears sufficient to cause the 
rupture of some of the small vessels of the kidney, and the escape of a 
considerable quantity of blood in the urine, A gentleman of my 
acquaintance fell against a step, and his side and back came violently 
in contact with the edge. Much blood soon made its appearance in 
his water, and for several days the hvemorthage was severe. After the 
lapse of a fortnight the urine still contained an abundant brownish 
cleposit, in which a few altered blood corpuscles with numerous crystals 
of hematoidin were found, pl. XXXV, fig. 202, The blood effused in 
some of the tubes had probably remained in ther sufficient time for the 
crystals to be formed from the blood-colouring matter. I have seen 
similar crystals in sputum sometime after hamoptysis; in the fluid 
outside hydatids of the liver, which sometimes escapes with the sputum ; 
and oftentimes in clots in the brain two or three weeks after rupture of 
the vessel. 

Hemorrhage from the kidney and bladder always occurs sooner or 
later in the course of cancer of these organs. The diagnosis is often very 
difficult, as there may be no pain and a complete absence of any 
definite symptoms. The persistence of the hamorrhage, its occasional 
increase in amount, the gradual emaciation of the patient, will lead the 
practitioner fo suspect the real nature of the malady, and not unfre- 
quently the detection of cancer cells in the urine proves beyond doubt 
the nature of the case. Fungus of the kidney or bladder is almost inva- 
riably accompanied by ha:morrhage which is sometimes very violent, and 
‘soon exhausts the patient. 

Hemorthage from the prostate may be a very serious affection, and 
is one of the firt symptoms of structural disease of that organ. Occa- 
sionally the veins of the gland become dilated and varicose, and at 
Tength rupture. The attack may last a few weeks and then pass off, or 
it may continue in spite of all treatment, until the patient’s strength 
becomes exhausted. 

Heematuria may depend upon a calculus being impacted in the kidney, 
in which case it may continue for a day or two, and then cease entirely 
for some time, Tn many cases it recurs constantly after unusual exertion. 

Hemorrhage from calculus in the bladder is often very considerable, 
and occasionally persists uninterraptedly for days or weeks, but more 
commonly it lasts only for a few days, and recurs after an interval. The 
patient should of course be carefully sounded. 

Simple hamorrhage, not dependent upon organic disease, sometimes 
takes place from the mucous membrane of the bladder, as well as from 


















390 ‘TREATMENT OF 


other mucous membranes, as that of the nose, 
‘&c. ; but it must never be forgotten that slight 





opinion, 

Small quantities of blood are sometimes passed 
apparently healthy persons just as micturition ceases. Te 
the effort to expel the last drop of urine had caused Paper os 


rests. ‘Usually no special treatiment is necessary, Wut it may the desirable 

to give a saline purge, In some of the cases which have 

notice, the bleeding was certainly caused by undue sexual indulgence, 
Blood Clots assume various forms, and if they have been retained 

for many days in the bladder, undergo great changes in colour and 


and other things, pl. XXXYV, fig. 206. 

‘Fleinstaris is vccasionally-don to exiosde| tn ese oar Ene 
tract, but this is, perhaps, the rarest cause of hmmorthage, in this coen- 
try, although it is a common cause at the Cape and in Egypt. See p. gon 
Brown Deposit in Urine resembling Mood. —It not unfreqmently 
happens that the urine contains a red-brown and bulky deposit much 
resembling blood in its gencral appearance, but upon | 
examination not a blood corpuscle is to be found, and the 
seen to consist entirely of brown granular matter. The cases in which 
this deposit occurs have been regarded as examples of *éefermitient 
Aamaturia, but a4 there is neither blood nor blood corpuscles, the term 
is not suitable. The urine may contain a decided proportion or the 
merest trace of albumen. The older observers invariably called this 
deposit, blood, from its colour, and for the same reason it has been 
generally concluded that it was derived from the blood: 
is its probable origin it has not been rendered certain that such is the 
case. The fact that the colouring matter bas been detected in the 
cells of renal epithelium must not be lost sight of The peculiar 
colouring matter in question may be actually found in the secreting 
organ and thus its ultimate relation with a large excess of urates 
would receive explanation. These cases are quite distinct from 
thote in which the colouring matter of the red blood corpuscles is 
dissolved and excreted ina soluble form, as occurs at the course of 
exhaustive fevers, &c. 

Of the Treatment of Mecmaturia.—If the blood present in the wring 
has escaped from the kidney in consequence of acute congestion or 
inflammation, as may generally be determined by the sudden accession 


L _ 








= ‘ q 
MAMATURIA. jor 


of thesymptoms—the small quantity of the urine, the presence of casts, a 
considerable quantity of albumen, associated with puffiness about the 
face, and perhaps lumbar pain—the case must be treated by rest, 
purgation, sweating, and, in bad cases, the paticnt should be cupped 
over the loins Sap. 81 of sey. 

If the escape of the blood from the kidney is due to a low state of 
health, or to a condition of system allied to that which gives rise to 
purpura, the treatment must be directed to improving the general 
health and the action of the stomach; tonics, the tincture of per- 
chloride of iron or gallic acid, may be given; quinine, dilute acids, 
and pepsin, also do good. If hrematuria occurs in the course of a 
case of scurvy, the scurvy, not the hematuria, must so to say, be 
treated ; lemon or lime juice, as generally given in this disease, will be 
of essential service, 

In cases where the hemorrhage depends upon renal calculus, rest 
in the recumbent posture must be enjoined, and the patient must take 
awarm bath, or warm fomentarions may be applied. Small doses of 
opium by the mouth, and a suppository in the rectum often affords 
relief, See p. 43% 

Hemorrhage ftom the kidney is not uncommon in eases of con- 
tinued fever. Sometimes it occurs in the course of pneumonia ; and 
T have seen it in several cases of acute rheumatism. In all these con- 
ditions the vessels of the kidneys and internal organs generally are 
highly congested. The symptom generally passes off after a few days, 
but in one case of acute rheumatism it persisted for three weeks, 
producing an ansemic condition ; cupping over the loins and several 
remedies were tried, but did not seem to produce any immediate effect 
upon the hemorrhage, which, however, gradually subsided as the patient 
improved in health. Turpentine in this as well as in many other forms 
of hemorrhage seems to do good in some cases. Acetate of lead in 
doses of three or four grains every three hours, for five or six doses, 
often checks hemorrhage, This remedy was much employed by 
Dr. Golding Bird. It is of course very important not to continue 
giving lead for any length of time, and it should be borne in mind 
that some persons are more susceptible to its influence than others, 
Tf the blue line should appear near the free edge of the gums, the 
lead must be stopped and its climination promoted by purgatives 
and sudorifics, Ga/lie acid ig one of the most powerful remedies in 
hemorrhage from the kidneys or bladder. It may be given in much 
larger doses than is usually recommended, I have given from ten 
grains to half a drachm five or six times in the twenty-four hours in 
many cases, Ergot of rye, alum, matico, and other styptics may be 
tried in obstinate cases. 

In some very severe cases of hematuria depending on renal discase 








hemorthage 
should be applied to the pubis, and styptics may be injected into the 
bladder. 


Hemorthage from the kidney which results from a blow, fall, or 
Other injury, often ceases if the patient remains perfectly quiet for a few 
days. It, is doubtful if recovery can take place after very decided 
Jaceration of the kidney, but it is probable that in many instances 
some of the delicate capillaries may be ruptured without the secreting 
structure being actually torn through. 

In that obstinate and distressing hemorrhage from the prostate, 
the patient should remain in the recumbent posture with the pelvis 
raised on a pillow to favour the gravitation of blood from the gland, 
and kept as quiet as possible. Iron, gallic acid, turpentine, or other 
styptics may be tried, but they often fail to afford relief. Sometimes . 
small pieces of ice placed in the rectum diminish the 
such cases, if we are sure of the absence of stone, and there is no other 
positive indication for its use, it is desirable to avoid introducing the 
catheter, for the operation frequently increases the hemorrhage and 
aids to the distress the patient already suffers. In cases in which the 
blood has coagulated within the bladder and especially if the luemor 
thage continues, the practice of introducing an instrument to break up 
the clot, and the injection of iced water has been 
Dr. Prout injected into the bladder a solution of alum (20 to 40 grains 
ina pint of water) and says that by this proceeding he succeeded in 
stopping violent hemorrhage from the bladder which had resisted other 
methods. 


Sntermittent Hematuria—Cases of the so-called intermittent hiaema- 
turia often improve under large doses of quinine, but some do not 
secm to derive advantage from any plan of treatment yet tried. ‘The 
condition is probably often connected with gout, and sometimes with 
ague, and although it may last a year or two, it generally passes off. Sar 
@ paper by me in No, 2 of the * Practitioner,’ p. 73, July 1868, I have: 
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CANCER CELLS. 


never had an opportunity of examining the kidneys of a patient who died 
whilst suffering from this affection. 

Circular Sporules eloscly resembling Blood Corpusctes.—Occasionally 
the sporules of fungi are found in urine which very closely resemble blood 
corpuscles in size, and also in their general appearance. (‘Archives of 
Medicine,” vol. IT, p. 49.) Upon very careful examination, however, 
with a high power, a little eminence, which is the first commencement 
of the formation of a new sporule from the parent, may frequently be ob- 
served projecting from them, Not unfrequently two spontles may be 
seen together, one having grown from the other. Some round sporules, re- 
sembling blood corpuscles, are represented in pl, XXXII, fig. 183. They 
vary in size more than blood corpuscles. Some time since I received a 
specimen of urine from a friend which contained numerous bodies of this 
kind ; and the resemblance to blood corpuscles was so great that, had I 
examined the specimen carelessly, I should certainly have considered 
them to be of this nature, By using a power of seven hundred diameters, 
however, the true nature of the bodies was distinctly made out. In these 
cases albumen, due to the existence of kidney disease, may be found in 
small quantity, which would complicate the case, and increase the chance 
of our being led to form a wrong conclusion. When doubt exists, the 
deposit should be set aside for a few days, exposed to the air in a warm 
place. The spores will germinate, and all doubt as to their nature will 
be set at rest. 


Bodies rarely met with in Urinary Deposits, and Substances the nature 
of which is doubsfui. 

‘Under this head I shall include tubercle and cancer, and a few 
bodies of the nature of which Iam not perfectly certain, Some of these 
substances have been carefully examined by other observers, but the re- 
sults have not been sufficiently satisfactory to justify positive statements 
as to their nature, 

Cancer Cet. —In cases of cancer of the bladder it is not uncommon: 
to meet with well-lefined cancer cells in the urine. Some time since, Sir 
‘William Fergusson requested me to examine for him a small portion of 
gelatinous-looking matter, which had been passed by a paticnt suffering 
from disease of the bladder. Of the exact nature of this matter there 
had been some difference of opinion. Upon treating a fragment of it 
with a little glycerine and water, and subjecting it to examination with a 
power of two hundred diameters, I had no difficulty in making out loops 
of capillary vessels covered with a thick layer of cancer cells, The spe- 
cimen presented the usual appearances which distinguish cancerous 
turnour rapidly growing into a hollow viscus, and was evidently one of 
the tonguclike or villous processes, broken off from the mass. There 

yuld, therefore, be no further doubt as to the exact nature of the case, 














brown colour, much resembling blood in appearance 

acid urine. This brown deposit was found to consist pri 

yast number of cancer “ cells," varying greatly in form 

of them being very large, Many were of considerable 

tained “cells” in two or three different places. These s¢ 

consist, in fact, of a soft material corresponding to the wall of a normal 

epithelial cell, in which masses of germinal matter are embedded in con- 

siderable number. Avery good specimen of cancer cells from the bladder 

isrepresented in pl. XXXV, fig. 204; and in oe ee 

cell of normal bladder epithelium is seen, which is undergoing division. 

‘The cancer cells multiply in the same way, but faster and much more 

irregulatly, instead of succeeding one another inan orderly manner, layer 
after layer. 


From time to time specimens of urine are sent for examination, edt 
taining numerous well-defined spindleshaped cells, which, from their 
general resemblance to the cells of scirrhus, have been supposed to indi- 
cate the existence of this terrible malady in connection with the kidoey 
orbladder. But it must be borne in mind that such cells may have been 
derived from the ureter, bladder, or urethra, and their presence may be 
therefore quite unconnected with disease. See “Tilnstrations of Strue- 
ture of the Kidney,” pl. ITT, figs. 9, 10, 11, “Tustrations of Urinary 
Deposits," pl. VIII, figs. 57, 58. Epithelium of the ureter, and some 
cells derived from certain parts of the mucous membrane’ of the bisd- 
der and urethra, very closely resemble in form and general appearance 
the drawings which are given of the cells of hard cancer. 

‘Tubercle Corpusctes.—Tuberele is occasionally met with in urinary 
deposits, Dr, Thudichum (* Phe Pathology of the Urine,” p. 
alludes to a remarkable and undoubted case which he saw in the 
Brompton Hospital. It is often very difficult to identify taberouler 
matter in sputum ; and in many cases where the deposit escaped in tht 
urine the disintegration of the tubercular matter would be so, 


interfere with its detection, pl. XXXIV, fig. r97- For the characters of 


tubercle see "The Microscope in its Application to Practical Medicine)" 
3rd edition, > 
OF the Clinical Importance of Cancer and Tabercle ti the Urine, 
And of the Treatment of these @ases.—The presence of cancer cells in. 
the urine, it need scarcely be said, is positive evidence of cancer of the 
bladder. This disease must be fatal sooner or later, and we can never 
give much hope of a fayourable termination, In my: 
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suffcring is far less in those cases in which a large quantity of the cellular 
growth forms upon the surface of the mucous membrane, small masses 
becoming detached from time to time, than when the musenlar coat of 
the bladder is the chief seat of disease. I have known cases of the 
former disease in which there was scarcely any suffering, the patients 
dying in from two to three years after the cells were first found in the 
urine, from the gradual exhaustion caused by the hamorhage which 
sometimes takes place daily and never entirely ceases, The object of 
treatment is simply palliative. ‘Tincture of the perchloride of iron or 
gailic acid will sometimes alleviate the hemorrhage when very bad. In 
treating these cases, we must endeavour to keep the urine in as healthy 
a condition as possible, for if it be cither very acid or alkaline the 
patient’s suffering will be increased. If the pain or irritability of the 
bladder should become excessive, opium should be cautiously given, 
sometimes by the mouth, and sometimes a suppository may be placed in 
the rectum, ’ 

Spherical Bodies containing Nuclet an@ Granular Matter.—Round 
cell-like bodies are sometimes met with in specimens of urine, the nature 
‘of which is obscure, I have not been able to determine with accuracy 
the portion of the mucous tract from which some of these bodies are 
derived, or their pathological importance. The cells represented in 
pl XXXIV, fig. 205, were found in the urine of a patient suffering from 
theumatic fever, @, in the natural state ; 4, treated with acetic acid ; 
4 cells resembling pus; d, the same treated with acetic acid. The small 
circular bodies are no doubt altered blood corpuscles. x 215. The 
large cells contained several transparent bodies within them, which be- 
came very distinct upon the acddition of acetic acid (nuclei?) The 
central bodies did not refract like oil globules, nor did they present the 
cireular, dark, and well-defined outline so characteristic of these. They 
are probably altered cells from the bladder. 

Cells presenting somewhat similar characters have come under my 
notice in several other cases; and from that portion of the mucous 
surface of the bladder known as the trigone, I have obtained cells 
agreeing with some of them in general characters, It is not unreason~ 
able, therefore, to assume that many of these peculiar cells are 
accidental modifications of bladder epithelium. 

In fig. 195, pl. XXXIV are represented specimens of large cells filled 
with dark granular matter, but not containing any oil particles, from the 
urine of a case of chronic bronchitis. There were also a few pus globules 
present in this specimen. Fig. 198 represents a curious cell found in the 
urine of a case of renal dropsy of seven weeks" duration. Casts of medium 
diameter, with a few small cells containing oil, were also present in the 
same specimen of urine, Of the nature of these bodies I am not cer- 
tain, neither have T been able to ascertain from what part of the genito- 
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‘urinary mucous membrane they have been derived. 

taken to prevent the presence of matters of extrancous origin ; but it is 
very likely that some of the cells figured have been derived from 
sputum which had passed into the urine and had been altered by the 
action of the urine. ¥ 

Smait Organte Globules—Under this name, Dr. Golding Bird has 
described some little bodies smaller than the pus or mucus corpuscles, 
with x perfectly smooth surface, and unaffected by acetic acid. Dr. Bird 
suggests that they may be nuclei which have been set free from a cell 
by the bursting of the investing membrane, but it is not probable that 
this view is correct. 

In pl XXXII, fig. 183, the appearance of the deposit from the urine 
of a patient suffering from calculus is represented. The small round 
bodies scen in different parts of the figure were insoluble in strong acetic: 
acid, and were unaltered on the addition of ether or potash. Many of 
them contained a centril dark spot. They were accompanied with 
numerous small octahedral crystals of oxalate of lime. From their 
highly refractive properties and chemical characters just referred to, it i= 
probable that they were composed of oxalate of lime. 

Dr. Balfour, of Edinburgh (‘Edinburgh Medical Journal,” vol. I, 
1856, p. 617, note), has shown that blood correspond to 
Dr. Golding Bird's “small organic globulex” After the crenated 
margins, so often seen in blood corpuscles in urine, have made thelr 
appearance, the globule undergoes further change, until at last if reas 
sumes its spherical appearance, but becomes much smaller than before, 
and is not altered by hot or cold acetic acid. These so-called small 
organic globules may therefore consist of little spherules of oxalate of 
Hime, aiterad blood corpuscles, or the sporules of fungi. have demon- 
strated the last in a great number of cases; and sometimes they form & 
“visible white deposit," such as Dr. Bird described. It is a pity that 
the name “organic globule" has been employed at all, for certainly 
several bodies differing from one another answer to the descriptions 
given of it. ‘The so-called “large organic globules,” or “ exudation oF 
granular corpuscles,” have been shown to consist of an 
fat globules. I have, therefore, thought it better, in order to avoid com- 
fusion, not to employ the term in this work. Sw note on p. 315. 

Should the practitioner meet with objects of the nature of which he 
is in doubt, he should at once make careful drawings, and take notes of 
the'case in which they occurred. The importance of all microscopical 
observers being familiar with the appearance of all extrancous 
likely to be found in urine, has been dwelt upon in p, 295, of sey. 
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ENTOZOA. 


Hydatids Small hydatids which have escaped from. parent cysts in 
the kidneys, have been passed in the urine, and edénowes and their 
hooklets have been detected in the deposit in some cases. The 
hooklets of these creatures are very characteristic, and would be 
found in the urinary deposit. Several cases have occurred in which small 
cysts have been passed entire. In these rare cases, the symptoms of a 
tumour connected with the kidney are present, At length the cyst 
bursts; the Guid with echinococei is discharged in the urine; and 
perhaps some fragments of the cyst also escape. These and the hook- 
lets of the echinococci are perfectly characteristic, and cannot be 
mistaken for anything else. An account of a recent case is given by 
Mr, Curling in the “ Medical Times” of August 15, 1863, Mr. Curling 
gave me several of the hydatids passed by this patient. I could not 
find any echinococci or hooklets, but there could not be the smallest 
doubt as to the nature of the cysts. Echinococci are represented in 
pl XXIB, fig. 121, and the hooklets in fig. 123. (Dr. Sieveking, 
“ Lancet," 1853; Mr, Simon, “Lancet,” 1853; “Glasgow Medical 
Journal,” 1856; “Medical Times and Gazette,” 1855.) In most of 
the cases the termination has been in recovery, and even if the hydatids 
make their way from the kidney through the lung, the probability is, 
that the patient will recover, 

‘The occurrence of hydatid cysts are less common in the kidney than 
in the liverand lung. The parent cyst is usually surrounded by puru- 
lent fluid, 

‘The wall of the renal hydatid cyst like the walls of cysts in other 
situations varies much in thickness, It is a tough, white, opalescent 
jellylike membrane, not unlike boiled white of egg, and under the 
microscope is seen to consist of several layers of the same homogeneous 
material throughout. In transverse sections, or when the wall is 
doubled on itself, this characteristic laminated appearance is most dis- 
tinctly visible, “ Entozoa,” pl, I, fig. 1. The structure of the wall appears 
homogeneous or slightly granular, as if it had been deposited by the 
outer surface of the inner germinal membrane from which new cysts and 
echinococci are formed. ‘The majority of renal cysts contain a number 
of secondary or daughter cysts, which vary very much in size and 
number in different specimens ; some may be more than half the size of 
the containing or mother cyst, while others of them may be so small as 
to be invisible to the unassisted eye. These secondary cysts float frecly 
and unattached in the fluid with which the parent cyst is filled, 

‘The granular appearance of the inner membrane arises from the 
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presence of little elevations with which the surface is s 
scraping these gently with a knife, not unfrequently man: 
will be removed. The echinococci may also be obtained 
the fluid contents of the acephalo-cysts to flow into a ‘ 
After a short time the echinococci sink, and may be ren 
pipette. They grow as buds or offsets from all parts of 
surface of the vesicle, and are developed in groups of fro 
Many soon become detached from the wall of the cj 
Echinococci are represented in pl. I, fig. 2, p. 402. 

The echinococcus is developed from some of the masse: 
matter of which the inner wall of the cyst seems to be ahi 
composed. They may be seen at different stages of dev 
many cysts projecting like buds from the surface. 

The echinococcus has been proved chiefly by the 1 
Siebold and Van Beneden to be the immature condition 
echinococcus, a minute tape worm found only in the dog and 
tania echinococcus is about 3th of an inch long, and con 
four joints, including the head, which has four suckers 
of hooks, pl. I, fig. 6. The eggs contain a six-hooked e1 
does not develope into a cysticercus, but into a spherical « 
ing a granular material. The echinococci are afterward: 
by budding from the inner wall of the vesicle. My frienc 
Mr. Nettleship has published some very interesting obser 
the development of this parasite in the “ Proceedings oj 
Society” for June 2g, 1866, and I have to thank him for soi 
specimens of the tenia in the dog’s intestine which wer 
from the echinococci taken from the liver of a sheep. 

The entire adult worm of this species scarcely exceeds { 
millet seed, and consists of three segments of which only 
is fruitful. On the arrival of this segment at maturity, be 
of ova, it is thrown off from the creature, and a new segment j 
in its place. The ova thus set free in the intestines of 
discharged by myriads in the excrements, and finding their y 
stomachs of men as well as of other animals, their embry 
set free. Then after burrowing through the mucous membrz 
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‘The echinococcus is about 1-20oth of an inch long. It is nourished 
by imbibition only. The hooklets are thirty-four in number. 

Ifa little of the fluid from the interior of an hydatid cyst be evapo- 
rated upon a glass slide, numerous crystals of chloride of sodium will be 
formed. Heintz gives the following plan for detecting succinic acid in the 
fluid of the hydatid cysts. The fluid concentrated by evaporation is to 
be treated with a little hydrochloric acid and agitated with water, and 
ether free from alcohol, until nothing more is taken up. The impure 
succinic acid obtained by evaporating the etherial solutions, is dissolved 
in water. The solution is to be filtered and evaporated to dryness. 
The residue is then treated with alcohol and completely recrystallised.* 

The character of the claws, “Entozoa,” pl. I, figs. 4, 5, should 
be particularly noticed, as their presence is characteristic of echinococci. 
Hydatids are occasionally expectorated ; usually in consequence of a 
cyst in the liver opening into the base of one lung. The appearance 
of the cysts in the sputum will direct attention to the origin of the 
pulmonary mischief, but the observation should be always confirmed, if 
possible, by the microscopical examination of the claws or hooks. 
Echinococci may be preserved in the creosote solution or in the pre- 
servative gelatin. The hooks may be preserved moist in fluid, or dry 
in Canada balsam. 

“  Diplosoma Crenata.—The most remarkable case on record in which 
worms were passed from the urinary bladder, is one which is reported by 
Dr. Arthur Farre, who has made some most careful dissections of the 

"worm, and observations on the anatomy of the ova. (“Archives of 

‘ Medicine,” vol. I, p. 290.) ‘This is the case recorded by Mr. Lawrence 
in vol. II of the “‘Med.-Chir. Trans.,” in the year 1811. It is the only 
one on record. Dr. Farre describes the general characters of the worm 
‘in the article Worms, “Library of Medicine,” vol. V, p. 241. Ru- 

Molphi, on insufficient evidence, declared that these worms were merely 

Yymphatic concretions; and, in consequence, this interesting and 

authentic case has not yet been properly noticed by writers on para- 

‘Sites. In a recent re-investigation of the whole subject Dr. Farre has 

described the minute anatomy of the worm and the characters of the 

‘Ova. 

‘The patient was a woman twenty-four years of age ; and, during the 
Course of two or three months, she passed as many as from eight hun- 
Gred to a thousand worms. The worms were of two different kinds. 
‘The first form, which varied from four to six inches in length, were passed 
lap great number. The other kind was smaller, varying from half an inch 
fim an inch in length. These worms were passed on one occasion only ; 
Wocy lived in the urine for three days, and moved very briskly. They 


© Hints, “Leena jigs Apocbentie,” page 239. 
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the worm, two males and one female, coiled up in the kidney of a lange 
dog. ‘The fernalewas aboutxs inches in length, and rather less than halfan 
inch in diameter. Theskia was of a very bright blood-red colour, motided 
with black, The males were about nine inches long, of a reddish 
brown colour, and about a quarter of an inch in diameter. ‘The 
kidney was reduced to a mere fibrous cyst, rather larger than the organ 
‘on the opposite side; and the three entozoa were coiled up together, 
and occupied its entire cavity. The ureter was pervious throughout, 
and over its surface, and embedded in the mucus of the bladder, were 
multitudes of ova. Ova were passed in great number in the urine of 
this dog. The kidney and the female worm were preserved, and arc 
‘still in my possession. 

‘This large entozoon is almost peculiar to the kidney and urinary 
passages and is rarely found elsewhere. It is distinguishable from the 
common round worm by its greater size, its reddish colour, and by the 
possession of six papille round the mouth, 

Distema Hrematoblam has been found in the bladder, ureters, and 
pelvis of the kidney, as well as in the veins of the intestine, in the portal 
veins, small intestine, gall bladder, &c. Griesinger states that this para- 
site is very abundant in Egypt. The eggs of the worm were embedded 
in the mucous membrane of the bladder, which was much congested and 
ecchymosed in these situations, The worms themsclyes appear to have 
been found in the vessels, The eggs often form the nuclei of small 
deposits of uric acid. They have been found adhering to the mucous 
membrane of the blulder, kidneys, and ureter. 

Bitharzia Heematobia—Dr. John Harley has recently called atten- 
tion to the existence of endemic hawmaturia in certain parts of the Cape 
of Good Hope, and in Natal, and has shown it to be due to a species 
of Bitharzia which, after careful comparison with Griesinger’s figures of 
Bilharzia hematobia, he has been induced to refer to another species 
named by him, B. Capensis, “ Medico-Chirurgical ‘Iransactions,” vol. 
XLVII, p. 55. As no opportunity has yet been afforded of examining the 
adult animal, it is, however, probable that the species is identical with 
B. Hamatobia. 

Dr. Harley found in the urine of his three patients the eggs and 
ciliated embryos of the parasite, also part of {ts Intestine, and a portion 
of ciliated integument. Drawings of the eggs embedded in mucus and 
free, are given in ‘Entozoa,’ pl. I, figs. 8, 9,10. For the specimens 
from which these drawings were made, I have to thank my friend and 
colleague. This parasite is a non-hermaphrodite trematode worm. It 
has two suckers, and in the body of the male is a peculiar channel, the 
“gynacophoric canal," which contains the female during copulation. 
See fig. 11. The parasite is chiefly found in the vesical, mesenteric, and 
portal veins, and by its presence in their minute branches gives rise to 
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ON URINARY CALCULI, 


General Considerations om the Formation of Caleuli.—There are 
several substances in healthy urine which are only slightly soluble in 
water, In certain derangements of the physiological actions, some of 
these axe produced in much larger proportion than in health, while 


in the insoluble form from the urine while it yet remains in the 
bladder, or even before it reaches this organ. It is interesting to con- 
sider the various conditions which are likely to lead to this deposition 
of insoluble calculous material, and it is instructive to study the state 
of the system in relation to the particular form of insoluble matter 
deposited. If we were accurately acquainted with the mode of depo- 
sition of calculous matter, it is very possible that we might lay down 
such rules for the guidance of patients in whom the tendency existed 
as would prevent the formation of the stone, or retard its increase if 
already formed. 

The deposition of a calculus does not always depend upon the 
state of the urine, for it is possible that the urine may be healthy 
while a stone is forming; the changes taking place on the surface of 
the stone itself causing the precipitation of more insoluble matter. 
Remedies which act on the kidney in many cases exert no influence 
upon the formation of a stone. It will often be found that the ten- 
dency to calculous disorder is explained by deranged chemical changes, 
which may perhaps be materially modified by attending to the action 
of the alimentary canal and skin, altering the mode of living, and ad- 
ministering the salts of the vegetable acids, alkalies, mineral acids, 
or mere diluents in large quantity, according to the mature of the 
case. 

In those cases in which the deposition of the calculous matter 
mainly depends upon the urine being in a state unfavourable for holding 
certain slightly soluble matters in solution, it follows that the tendency 
to deposit may be averted, if the condition of the urine can be altered. 
It is possible that at one time an acid state of urine may favour the 
precipitation of uric acid; while, after a short interval, its characters 
may become so altered that it becomes alkaline. Not only does the 
precipitation of uric acid cease, but phosphates, which are insoluble in 
an alkali, are deposited. Phosphatic salts are soon precipitated on 
the uric acid, and the stone thus becomes most effectually protected 
from the further solvent action of an alkali, 
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to chemical examination. Some of these layers are deposited quickly, 
others more slowly; and they therefore vary considerably in hardness, 
In crariclig 5 CGR Angi bu racaauty ec ca8] ek RS 
of several layers to examination. 

Concentric Iayers may be demonstrated in the most minute calculi, 
even in those microscopic calculi which require to be examined under 
2 power of 250 diameters, pl. II, figs 12, 13, 14, 15 

Seldom can any definite crystallitie form be made out, except upon 
the surface of the concretion; and upon examining small portions of 
calculus Res eee re ee eee 
exhibiting concentric layers, can usually be distinguished. Sometimes 
the material is at first deposited in separate little spherical masses, 
which become aggregated, and at length become incorporated to- 
gether. Although distinct names ure assigned to different forms of 
calculi, a concretion entirely composed of one substance is seldom 
met with. 


Of the Classes of Urinary Caleuli, and of the Chemical Examination 
of Caleuli, 

For conyenience of description, calculi may be arranged in two 
classes, according to the relative proportion of the organic matter and inor- 
ganic salts present The combustible, or almost entirely combustible 
calculi, are those which leave very little residue after exposure to 
the action of a red heat on platinum foil; while the parfially com- 
bustible or incombustible calculi leave a considerable proportion of fixed 
residue, 

4. The frst etass includes calculi composed of wrie acid, wrates 
of ammonia, soda, line, and magnesia, and the mre forms of uric 
or xanthic oxide calculi, fibrinous and blood calculi, and those consisting 
of cystine. 

IL, The second class comprehends the oxwlete of Hine ox mulberry 
calenlus; caleuli composed of various pllesphatic deposits ; that consisting 
of carbonate of lime, which is very rare in the human subject but not un~ 
common among the lower animals ; and the silicic acid calculus. 

‘The first preliminary test to which a portion of calculous matter of 
unknown composition is subjected, consists in exposing it to the action 
of ared heat, When reduced to a fine powder, a little is placed upon 
a piece of platinum foil, and heated in the fame ofa spiritlamp, If 
a carbonaceous mass remain, it is to be exposed for some time to a 
red heat, until it is entirely dissipated, or until nothing but a white ash 
remains, 

Af it be almost entirely dissipated, the original powder is to be tested 
for uri¢ acid, rates af soda, lime, ammonia, or cystine, according to the 
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acid commences in the kidney itself; and not unfrequently the small 
concretion becomes impacted in the lower part of the uriniferous tubes 
or in the infundibula, and gives rise to great irritation, until it becomes 
released, and passes down the ureter into the bladder. It may now 
‘escape from the ureter or remain in the bladder, when layer afier layer 
is added, and if it be not removed, it soon attains a considerable size, 

‘The uric acid calculus is usually of an oval form, but somewhat 
flattened on two of its surfaces. A large uric acid calculus consisting 
of concentric layers of uric acid, deposited upon a smaller calculus 
composed of oxalate of lime, is represented in pl I, fig. 1. It is 
sometimes quite smooth externally, sometimes rough, or covered with 
a number of rounded projections. It is generally of a brownish hue, 
varying from a pale fawn colour to a dark brownish red. Dr. Rees met 
with one specimen in which the nucleus was quite white, and was com- 
posed of pure uric acid destitute of colouring matter, The consistence 
of the uric acid calculus is usually hard, and its texture compact, but 
rarely it is soft, and can be broken down between the finger and thumb, 
Jt breaks up into small angular pieces. 

T have examined many small urie acid calenli, and in several 
instances have found that the nucleus consisted of matter insoluble in 
potash, which polarised readily; and, in some specimens, well-defined 
damb-bell crystals of oxalate of lime were discovered. In some few 
cases, the nucleus probably consisted originally of mucus or some soft 
matter, which after the had shrunk and nearly dried up, leaving a 
space or cavity in the centre of the calculus; but, even in these 
instances, matter, insoluble in potash and acetic acid may generally be 
detected, and not unfrequently dumb-bells of oxalate of lime may be 
found in the nucleus of uric acid calculi. 

‘The uric acid calculus is often coated with phosphates. ‘The irrita- 
tion of the calculus, according to Dr. G. O. Rees, exeites the secretion 
of an abnormal quantity of alkaline fluid from the mucous membrane of 
the bladder, which causes the earthy phosphates to be precipitated from 
their solution in the urine. If ammonia were set free by the decompo- 
sition of the urine, it is possible that a little of the uric acid calculus 
might even be dissolved; but this would soon be prevented by the 
deposition of earthy phosphate upon the surface. The phosphates are 
not secreted in increasel quantity by the mucous membrane of the 
bladder, as was formerly believed, but are merely precipitated from their 
solution in the urine, 

Chemieal Characters.—Insoluble in boiling water, soluble in potash, 
From the alkaline solution, crystals of uric acid may be obtained by 
adding excess of acid. ‘The murexide test may be applied, p. 372. When 
heated on platinum foil, it evolves an odour of burnt hom. Carbonate 
of ammonia and hydrocyanic acid are among the products of decompo- 
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on August 23, and who dicd on the soth of the same month, the left 
kidney was found by Dr, Alison to be greatly wasted and changed in 
structure. ‘The infundibula and pelvis were stuffed with hard bodies, 
most of which were of a coal-black colour, pl. I, figs. 7 and & “The 
black calculi occupied the pelvis, while the infundibula were tenanted 
with a few calculi of a whitish-grey colour, with one exception small in 
size, about the magnitude of pearseeds, and wanting the ordinary 
physical characters of phosphate of lime. One calculus, which occupied 
an infundibulum, is the size of a horse-bean, looks somewhat worn and 
disintegrated, and at one point resembles a piece of decayed wood, 
At one side it is black, from the presence af altered blood, It is very 
light in weight, and is composed of blood and phosphate of lime. ‘The 
black calculi, which form the chief point of interest in the case, were 
about six in number, and ranged from the size of a corianderseed to 
that of a small horse-bean. When found, these black calculi were 
tolerably hard ; but, being friable, they partly broke asunder in handling. 
‘The fractured surface varied a little in colour, in some parts presenting 
a dark rusty tint.” Liquor ammonix dissolved them; they were 
capable of partial combustion, ‘The microscope revealed only amorphous 
particles; but Dr. Owen Rees, with the assistance of a meutral saline 
salution, discovered forms which he considered to be the remains of 
blood corpuscles, 

‘The kidney was remarkably altered. It was very small, but retained 
somewhat of the normal shape, 11 weighed only an ounce and a half, 
and was only two inches in length, Its colour was drab; its consistence 
was firm and fibrous. At one extremity only could any natural cortical 
or tubular structure be found, The organ resembled a sac with thin 
irregular walls. The lining membrane appeared healthy. The renal 
artery was small, thickened, and scarcely admitted 2 common probe. 
‘The ureter was small, but less out of proportion than the artery. The 
investing membrane could not be separated from the other parts with 
which it was connected, 

‘The atrophy of the kidney in this case was probably brought about 
by the production of inflammatory action, set up, perhaps, by the pre~ 
sence of small calculi of phosphate of lime. Blood was probably 
effused in consequence, and, from suppression of urine, remained in 
the infundibula and pelvis, and failed 10 be washed down the ureter. 
This blood, hardening, would form the calculi which were discovered. 


change which the kidney presented. The duties of this altered kidney 
would be thrown upon the other; but, as the system was much wasted 
by disease, no increase of size would result. 

™ Only a very imperfect history of the patient could be obtained, 








although they are smaller than those referred to in the last specimen. 

A beautiful example of another form of oxalate of lime calculus, 
the surface of which is of a pale brown colour, and the tubercles small 
and delicate compared with the mulberry calculus, is represented in 
fig. 2, pl. I, ‘Urinary Caleuli 

Occasionally, however, in postmortem examinations, we are some- 
what surprised to find these calculi in the kidney, although the patient 
never suffered from the slightest symptom during life. I have a calculus 
the size of an almond, which I found fixed very firmly in one of the 
ureters of a man who died of another malady. Although its surface is 
rough, and it is half-aninch in diameter, it caused scarcely any uneasi- 
ness, and there was no suspicion of its existence before the patient 
died. 

‘The large mulberry calculus represented in fig. 5, was removed from 
aman aged 45, by Mr, James H, Ceely, of Aylesbury, ‘The drawing is 
from a photograph, and represents the calculus two thirds of its real 
size. Mr. McCormick sent me the following history of the case. Et is 
nota little remarkable that a rough calculus like this, weighing twelve 
drachms, should have been present without causing great pain and 
uneasiness -— 

“ At the age of 15 years the patient (now 45) suffered from pain in 
the hypogastric region, extending along the urethra to the glans penis. 
At intervals during the succeeding twelve months the pain was very 
violent, and was at each attack followed by the evacuation of bloody 
urine, Occasionally since then he experienced pain in these situations, 
while taking horie exercise, or during unusual exertion, but mever fo any 
great extent, and he was never compellad to seek advice. 

“With these exceptions his general health, although delicate, had 
been good till last June (1858), when he had an accession of symptoms 
resembling those mentioned, but greatly aggravated. ‘The urine, in 
addition to blood, contained ‘gravel.’ At this time he consulted 
Mr. Reynolds, of Thame, who detected a vesical calculus, and on the 
zoth September, Mr. J. EL. Ceely, performed the lateral operation and 
removed 4 rough, irregular, mulberry calculus, weighing twelve drachms, 

“ During the first ten days subsequent to the operation, the urine 
contained considerable quantities of pus and blood, after which time 
all abnormal characters disappeared, and the patient was discharged 
from the Bucks Infirmary perfectly well on the 8th of October, and had 
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‘ence to the formation of the nucleus of the calculus, which 1 bave, in. 
fact, shown to be in many cases a microseopic caleulus “The remarkable 
concentration of the fluids which occurs in cholera is favourable to the 
deposition of the least soluble substances in a solid form, 

Passage of Oxalate of Lime Caleuli from the Kidney —Orxalate of lime 
caleuli often give rise to extreme pain when impacted in the kidney, and 
while passing down the ureter, or lodged in the bladder. In the kidney 
the pain is often of the most violent character, and frequently the patient 
suffers from many attacks before the stone is dislodged. Very frequently 
haemorrhage occurs, and sometimes inflammation is excited, which ter- 
minates in the suppuration of the tissues contiguous to the stone. 

‘On the other hand calculi may pass without giving rise to the least 
inconvenience ; indeed, I have known many instances where a calculus 
has been for years impacted in the kidney, and has at last passed 
down the ureter without the patient having been conscious of it. 

Caleull composed of Earthy Phosphate,— Both phosphate of lime and 
ammoniaco-magnesian phosphate enter into the composition of calculi. 
Dr. Prout showed that the phosphates were very often deposited upon 
other calculi, while there were very few instances in which uric acid, 
urates, or oxalate of lime, were deposited upon the phosphate. ‘These 
two earthy salts enter into the composition of the fwrible calewlurs its 
slegree of fusibility varying according to the proportion of triple phos: 
phate present. The latter substance is easily fused in the blowpipe 
flame, while the phosphate of lime is quite infasible. 

When the calculus contains but a mere trace of triple phosphate its 
structure is dense and even, it is heavy, and its surface is smooth and 
polished ; but large calculi of this kind are exceedingly mre, A small 
quantity of triple phosphate is almost always present in the large calculi. 
Portions of the Inminz: of these calculi are easily broken off. Phosphatic 
caleuli are represented in figs. 6 and 9, pl. I. In both specimens 
the composition of the nucleus is different to that of the body of the cal- 
culus. In fig, 9 a small uric acid caleulss, with some oxalate of lime, 
is seen in the centre of the phosphatic mass. Phosphate of lime calculi 
are often found in the kidney. In some cases the whole of the pelvis is 
filled with them, varying in size and shape, and mixed with a considerable 
quantity of pulverulent matter like fine sand. Each particle of this is 
found, upon microscopical examination, to consist of a minute 
containing a certain quantity of organic matter, probably mucus and dis. 
integrated epithelium, for its nucleus. Several of these calculi are 
represented in pl. I, fig. 10, Occasionally a phosphatic calculus, 
inion! br the pari Ob CMath, gtealy occas tad eagd ot 
culous mass is formed by the deposition of earthy salts, layer after layer, 
until the whole pelvis of the kidney is occupied by it, and its prolonga- 
tions extend into the infundibula and ealyces. 
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small quantity of ‘carbonate of lime is usually deposited with the 
earthy phosphates, 

‘This calculus effervesces freely when exposed to the action of acids 
previous to incineration; white oxalate of lime yields carbonate only 
after having been exposed to a red heat. 

Mr, Wagstaffe showed at the Pathological Society, December 17, 
1867, 2 specimen of renal calculus, almost solely carbonate of lime, 
removed from a patient aged 42, who was admitted into St. Thomas's 
Hospital with heartdisease, and died thirteen days after adzission. 
The urine was slightly albuminous, but otherwise healthy. At the 
post-mortem exarnination, besides the atheroma of the aortic valves and 
aorta, with hypertrophy and dilatation of the left side of the heart, 
the upper half of the right kidney was greatly dilated; and the pelvis 
contained a large calculus, which branched very freely into the 
calyces, ‘There were also several loose rounded calculi, anda quantity 
of fine calculus grit The minute structure of the kidney appeared 
healthy under the microscope, The main part of the calculus was 
lying im the pelvis, and appeared exactly like uric acid. The small 
loose rounded calculi were of about the size of peas, white, laminated, 
smooth, and hard. A fine dry, soft, opaque white powder, very 
much resembling phosphate of lime was also present. The small 
calculous grit resembled diminutive uric acid calculi, On examining 
each of these separately and with great care, it was found that ar- 
bonate of dime formed the almost sole constituent, » small trace of triple 
phosphate being discernible. Mr, Wagataffe did not know of any speci- 
men in which carbonate of lime was proved to be the constituent of a 
renal calculus, but he was inclined to think it not so uncommon a form 
of deposit as represented. 

Siticte Acta Cateull,—I have never met with calculi which contained 
silica; but Berzelius, Vauquelin, Fourcroy, and Mr, Venables and 
others have detected it. It exists usually in very small quantity only, 
and in onder to obtain ita considerable quantity of the calculus must 
be operated upon. 

Prostatic Calcul —These calculi vary very much in size. The small 
‘ones are roundish, but often the sides are more or less flattened when 
many have been lying in apposition, Small prostatic calculi are 
represented in pl. I, fig. 4 They are generally hard and white, like 
porcelain or alabaster, but occasionally have a soft porous structure. 
‘The surface is generally perfectly smooth. They consist of organic 
material, with phosphate of lime and a trace of carbonate; but it is 
seldom that triple phosphate is to be detected, The earthy matter may 
vary from §0 to 99 per cent. 

These calculi are formed in the follicles of the prostate gland, and 
commence as minute very transparent concretions, which contain scarcely 


PLATE I. 


URINARY CALCULI 





Be ne seid calculus, eonsimung of couccntne lagers of uti wi 
Belted upon a auiicrcalvvias ceumpoeed of oxwtat@ of tae Wt 





Fig. 3. 





berry caloulue which was of-a nicl 
plum calour. p ait 





Large muluerey caieaian tecthidy the 
Pg. 6. se pat 





Fig. 9. 











spun, cam potato ens =r a 


Fie. 8. 


tacke ant to amall Pace hoot eas 
pond iu the pews ot we mianey. poe 





‘ery expall calcul, from the foricen of t 
ho died gf poromomia of three, week 











UL phosphatic eatcull from the wndoey. 

[puclel are composed of 40m drapulRy jan hoon ‘Repemtad devevlan sn sebiey the arin 

fia, probaniy connaung of sawuagrated — Seameto bectsatalline. refithelium trom ite duets of te preatase, pl? 
Spubele. pai, xa 








rive Of apimch | __ x 215, 
[To fuce page 416. 





| 











CALCULI FORMED DY AGGREGATION, 419 
Tay give place to that of uric acid. Again, the precipitation of this 
substance may cease, and several successive layers of phosphate may 
afterwards be formed. In some calculi, these layers alternate in 2 
very remarkable manner. 

‘The most interesting part of the whole process is the formation 
of the nucleus, and it is most important that we should study this 
matter very carefully. If we could ascertain the existence of calculi at 
@ very early period of their formation, we could in many cases, doubtless, 
promote their expulsion before they attained any size, and thus distress 
ing suffering would often be prevented, and sometimes the necessity for 
a severe operation removed, and all contingent accidents avoided. 

Any solid matter may form the nucleus of a calculous concretion, 
Tnspissated mucus from any part of the urinary organs—crystals which 
have been deposited—cells of epithelium—ova of entoroa—pieces of 
fibrine and small clots of blood—foreign bodies which have been intro- 
duced from without, such as peas, portions of slate pencil, or tobacco 
pipe, pins and needles, and other substances which have been occa- 
sionally passed into the urethra by silly persons. A piece of a catheter 
and bougie have also been found in the centre of a stone. See pre 
parations in the Museum of the Royal College of Surgeons. 

My friend, Mr. Charles Hawking, gave me, a short time ago, some 
very curious concretions, They were about half-an-inch in length, and 
about the tenth ofan inch in diameter. The surface was rough. ‘They 
were of a whitish colour, and the calcareous matter of which they con- 
sisted was composed of triple phosphate and phosphate of lime. Upon 
breaking several with care a hair was found in the centre. The patient 
from whom they were obtained suffered from an ovarian cyst, which had 
opened into the bladder, These concretions were, in fact, composed of 
‘carthy phosphates, which had been deposited from the urine upon the 
hairs, which had doubtless been formed in the ovarian tumour, and had 
passed into the bladder. Hair and teeth, as is well known, are not 
unfrequently developed in ovarian tumours, 

Large Calcul formed by the Sagresation of Smaller ones —Large 
caleuli are sometimes formed by the aggregation of very small ones, 
just as a microscopic calculus may be formed by the aggregation of 
dumbbells, Mr. Haynes Walton showed me a calculus of an oval form 
and whitish colour, with a very smooth external surface, about an inch 
and a half long by an inch wide, which he had removed from the 
urethra, directly behind the scrotum, of a gentleman of eighty years of 
age. It had been impacted in this situation for years, ‘There was distinct 
evidence of the presence of this caleulus fifty years before it was removed ! 
On making a section of this calculus, no concretic layers nor central 
nucleus were scen, but, upon examination with a low power, sections of 
very small calculi were observed in every part of the surface. In each 
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only to adults. In children, lithotomy is so safe an operation, while the 
small size of the urethra and other circumstances are unfayourable to 
lithotrity, that it is not likely that surgeons will have recourse to any 
other proceeding. 

‘The experience especially of Sir Benjamin Brodie, Mr. Charles 
Hawkins, Mr. Prescott Hewett, and Sie Henry.Thompson, has proved 
that, when performed with care, lithotrity is a most sucessful operation. 
‘Mr. Hawkins tells me that he has operated with success even in cases 
of stricture and irritable bladder, and has performed lithotrity where 
lithotomy could not have been undertaken. (Se a case reported in the 
“Transactions” of the Royal Medical and Chirurgical Society for 1859.) 
On the subject of lithotrity, I must refer to Sir B, Brodie’s paper in the 
twenticth volume of the “Transactions” of the Royal Medical and 
Chirurgical Society, in the concluding paragraph of which are these 
words :—" My own experience has certainly led me to the conclusion 
that lithotrity, if prudently and carefully performed, with a due atten 
tion to minute circumstances, is liable to a smaller objection than almost 
any other of the capital operations of surgery.” 

Tn some cases a stone becomes encysted or impacted in some part 
of the bladder, This may occur in two ways. First, by the previous 
presence of sacculi of the mucous membrane protruding between the 
separated meshes of the dilated muscular coat. Into one of these a 
calculus has been known to pass: occasionally or to remain permanently. 
andly, by a totally different process, viz., that of ulceration by pressure, 
astone may make its way through some part of the wall of the bladder 
usually the neck. In an interesting case of this kind in a male adult 
recorded in the “Transactions of the Pathological Society," 1867, 
vol. XVII, p. 171, by Mr. Wood, an uric acid stone, weighing 
upwards of 4 02., had lodged for many years in the neck of the bladder, 
—bridging across the orifice of the urethra. Much difficulty has expe- 
rienced in dislodging the stone during the operation of lithotomy which 
Mr. Wood performed for its removal. It was afterwards found to have 
formed for each of its ends a pouch in the walls of the bladder, which 
on the right side had obliterated the orifice of the ureter, and com- 
pletely perforated the proper vesical wall, and was closed in by a 
thickened dense deposit in the connective tissues around. An 
enormous distension and hypertrophy of both ureters and dilatation 
of the right kidney into a mere sac with corresponding hypertrophy of 
the left kidney had been the result of this abnormal position of the 
stone. 

Sometimes a small stone will either form or become impacted in the 
prostatic portion of the urethra. When formed here it is usually com- 
posed of phosphate of lime. If it affords an obstacle to micturition it 
should, if possible, be extracted by the urethral forceps. If this fail, it 

2F 








UMINARY CALCIIN 








‘olelog in ich epcenamira rue be seme hg tired an only coparni Enron. ayer 
monbe aid arena wich eemsogarne Aijowt wher ie bomen pee 





fig Te 





"EISELE MAS copepecen sees sot al ened 





Fire iv 











435 


TABLES FOR THE EXAMINATION OF URINE. 


BRIEF SUMMARY OF THE PRINCIPAL CONSTITUENTS OF URINE, AND 
THRIR MICROSCOPICAL AND CHEMICAL CHARACTERS, 


Healthy Urine. Quantity—A healthy man usually passes from 40 
to 60 ox (17,500 to 26,250 grains) during twenty-four hours. 

Quantity of Water.—Average, about 20,000 grs, in twenty-four hours, 
‘or 940 grains per 1,000 grains of urine Varies much even in health, 
and at different periods of the day, 

Quantity of Solid Matter varics inversely a8 the water—6o0 to 1,200 
grains excreted in twenty-four hours. 

Speetne Gravity of the urine in health varies from 1,015 to 1,025 ; 
depends not only upon the quantity of solid matter in the urine, but 
also upon the specific gravity of the constituents, p. 116. 

‘Menetion—Acid. Varies at different parts of the day, p. 118. 

On the quantities of the various constituents in the urine in health, 
See p. C21, and the tables on pp. 123, 127- 

Examination of Urine.—When endeavouring to ascertain if there be 
any abnormal condition of the urine, note its reaction, the quantity passed 
in twenty-four hours, its specific gravity, and the amount of solid matter, 
Also apply certain chemical tests, and resort to microscopical examina- 
tion, if there be any deposit, pp. 218, 282. 

‘Chemical Analysis alone will show the presence of ures, uric acid, 
extractive matters, salts, sugar, albumen, bile ; and is employed for ascer- 
taining the composition of certain deposits, pp. 2t9, 285. 

‘The Microscope discovers various substances which are either not 
recognised at all, or are with great difficulty proved to be present by 
other means, p. 285. 


DIRECTIONS FOR INSTITUTING A ROUGH GENERAL EXAMINATION 
OF A SPECIMEN OF URINE. 

‘The most necessary tests may be arranged under six heads ; and, by 
having recourse to one or more of these, we tare ensblettto detertzine 
roughly the most common morbid states of the urine. 

1. Reaction (p. £7): 

2. Speeide Gravity (p. 116).—When very high, we may suspect an 

increased quantity of urea (excess); or the presence of sugar. 
Apply tests mentioned on p. 243. Hysterical unne, and urine 
2r2 


* OF URINARY DEPOSITS. 457 


‘Large separate clusters of crystals. It rarely forms a granular 
deposit, Zksés, p. 372-—Soluble in potash and nitric acid, 
colour of murexide or purpurate of ammonia, Often mixed 
with blood, smoky urine. Albumen detected in the Suid, p. 347. 

2. Mlood-corpuscies (p. 357).—Sw “ Microscopical Examination of 
Urinary Deposits," on p. 438. 

3. Oxalate of Lime (p. 374).—Seldom in sufficient quantity to form 
‘a deposit visible to the unaided eye,  7eis, /p. 380.—Insoluble 
in water, potash, and acetic acid, even when boiled ; soluble in 
mineral acids ; and again thrown down amorphous, but unchanged 
in composition, by ammonia. By incineration, an odour like 
that of burnt feathers is evolved. Black ash becomes white by 
decarbonisation ; this ash is soluble in acetic acid, with copious 
effervescence. Oxalate of ammonia added to acetic ueid solu- 
tion precipitates oxalate of lime. 

4 Siltoa (p. 387) is said to have been found in very minute quan- 
titles In urine; rarely met with as a deposit, except in the form 
of grains of sand in the urine of hysterical patients and impostors, 
Easily known by its great density, general appearance, and in+ 
solubility in strong mineral acids, 

Chemical Examination with reference to the Discovery of an Abnormal 

Condition of the Soluble Constituents of the Urine, or of the exittence 

of Substances of @ Soluble Form not met with in Health, Part II, 

P. 175. 

1. Atoumen (p. 220 ef seg.).—Urine pale; often of very low specific 
gravity, 1,005 to 1012 or 1,014. Zésts, p. 220.—Heat or nitric 
acid, if urine be acid; nitric acid, if the urine be alkaline. 
Reason : solubility of albumen in alkalies. Aad/acies.—A trace 
of nitric acid events the precipitation of albumen by heat, 
p- 223, Precipitation of phosphates by simply boiling the urine, 
p. 222 Precipitation of minute crystals of uric acid upon the 
addition of ditute nitric acid to some specimens of urine: hence 
necessity for employing both tests,p. 222. New substanceallied 
to albumen, p, 226, 

2. Excess of Urea (p. 185).—Urine frequently high coloured ; 
specific gravity, 1,030 to 1,040 Upon the addition of an equal 
volume of strong nitric acid, crystals of nitrate of urea occur 
within half.an-hour, if there be much excess. Oxalic acid is often 
employed when the urea is to be determined quantitatively. 

‘3 sugar (p. 238)—Urine pale, of high specific gravity, from 1,030 
to 1,050, Trommer’s test, p. 243. Potash tests, p. 243) 
Fermentation test, p. 249. ‘Tartrate of copper p. 244. 
Briicke’s test, p. 249. Bismuth test, p. 250. 
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the mixture becomes neutral to fest-Aaper, it is to be filtered, and 
the clear solution, which consists of urea, with a little colouring 
matter, concentrated by evaporation. Urea and colouring 
matter remain. The latter may be removed by dissolving the 
urea in water, and boiling the solution with animal charcoal, and 
subsequent filtration, p. 174. 

‘The process of filtering is scen in “ Chemical and Microsco- 
pical Apparatus,” pl, II, fig. 12; the manner in which the paper 
is folded, in pl I, fig. 6 The wash-bottle for washing pre- 
cipitates is represented in fig. 5. 

16. Mucus, Uric Act, Eartny [Prosrmate, anp Srtck.— Zhe 
matter insoluble in alcohol, D, p. 172, is to be treated with hot 
water, to dissolve extractive matter, and filtered. 

‘The residue on the filter is to be dried and incinerated on 
platinum foil, ‘The mmeus and urte acta are destroyed. 

‘When the residue, consisting of phosphate of time and sities is 
decarhonised, it is to be treated with a drop of nitric acid, Ob- 
serve whether effervescence occurs, earbanate of tine C20,CO> 
A trace of siliem remains undissolved, p. 172. 

To the acid solution add a drop of ammonia, and note the 
result. Examine the precipitate in the microscope, and notice 
the crystals of ammoniaco-magnestan Or triple phosphate, and 
the amorphous granules of phosphate of tkme (p. 162), /Mustrat- 
tions of Urine,” pl. X, figs. 3 and 4. 

ty. Urte Act, CoH N,O.—Examine with the microscope, the 
crystals deposited upon the sides of the vessel, and upon the 
filaments of foww or sidé which were set aside in Table I, and note 
the form of the crystals, “ ustrations of Urine,” pl. V, figs. 4 55 
“ Iiustrations of Crinary Deposits," pls. XXIV to XXXI. Then 
collect them upon a géars slide, and divide them into three 
Portions. 

a. To the teat add a little so/ution of potash, which dissolves 
the crystals, forming urate of potash, and aficrwards excess of 
acetic ChH,O5,HO, or Aydrochtoric acid HC). After a few minutes 
have clapsed, subject the deposit to microscopical examination. 
Crystals of woe or arte acta CoH NOs, p. 149. 

6, To the secona portion add a drop of nifric acid HO,NOs, 
‘evaporate the mass to dryness over the lamp, then allow it to 
cool, and add a little ammonéa NH», or expose the acid residue 
to the vapour of ammonia. A beautiful purple colour, owing to 
the formation of murextde CyNsHoOs results, p. 140, € 3 Pe 372 

¢. To the entra portion add solution of cardonate of potash 
KO,CO,+2Aq, which will dissolve the uric acid CwH Nig, but 
more slowly, 
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TABLE ¥. 


CHEMICAL EXAMINATION OF URINARY DEPOSITS, 
II,—SECOND CLASS OF URINARY DEPOSITS, p. 350. 
PUS, URATES, PHOSPHATES, pls. XVIII to XXIII. 


30. Onserve the character of the urinary deposits in the glasses A, B,C, 
and note the avour, reaction, and specific gravity of cach specimen, 

jt. Arran having poured off the supernatant fluid, take about one 
fourth of the deposit from each glass, and pour it into a testtube. 
Add to it about half its bulk of sofution of potesk KO,HO. 

Bes larpncieed seasons Gear ena ery sere Be a5 

rates dissolved by potash. Solution edaar and dimpid, 

Phosphates are not affected by polasi. 

32. Urnates on Lrrnates.—lIf the deposit be soluble in potash KO, 
and is not rendered géiry, take another portion and heat it ina 
clean test-tube with a little water, p. 350, It will be dlssolued 
upon the application of a genile heat, and will be precipitated 
again when the solution becomes o/ Another portion may be 
dissolved in fofark KO, and then excess of acid, 
HCI, or acetic acid C,H,O,,HO, added, After the lapse of fen 
or Awelve hours the deposit, consisting of uxte acta CioHiNiOn, 
may be subjected to micrascopical examination, or tested in the 
manner described in No. 17, 4, d, p. 443. 

33. Pus.—If the deposit be rendered géairy by fotask KO, note care- 
fully its microscopical characters under the quarter of an inch 
object glass, and then add a drop of acetic acid CH,O,HO, and 
observe the change which takes place in the appearance of the 
corpuscles. Notice if any crystals of triple Mosphate 2MgO,NH.O, 
PO, +18Aq are present in the deposit, and observe the character 
of any qpitheliuw that may be met with, p. 363. 

A smal! portion of the supernatant fluid is to be treated with 
nitric acid HO,NO, and another portion boiled in a test-tubc, 
‘The precipitates consist of albumen, p. 363. 

34 Eanray Puospnares.—If the deposit consists of earthy phos- 
phates, it will not be altered by potash KO, nor by the application 
of heat, A portion of it is to be treated with mitric acid HO,NO,, 
in which it is soluble without effervescence.* Observe its micro- 
scopical characters, p. 356. If there are no well-defined crystals 
dissolve & portion in dilute wifrie aed, and then add excess of 
ammonia. Upon microscopical examination the precipitate will 
be found to consist of feathery crystals of triple phosphite and 
granules of phosphate of time, pp. 161, 162. See pls XTX to 
XXII, pl. XXXII, figs, 178, 279," 180, 181, 

* If effervescence occurs wpon the adidition of nitric acid, it probably depends upon 
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Calcul which leave seareely a trace of Fixed Residue. 


44. UraTe Catcutus.—A small portion of the calculus 
powdered is to be treated with hot water. If soluble i 
fluid a strong solution of carbonate potash is to be adde 
the tube heated over the lamp. Ascertain the reaction 
fumes which are given off. Notice their smell, and hold 
rod which has been dipped in hydrochloric acid over the 
of the tube, p. 408. 

45. Uric Acip Catcutus.—If insoluble in water also add 
potash. If soluble in the last reagent, treat another port 
the calculus with nitric acid and ammonia, as descrit 
No. 17, 4. This test may also be applied in the case ofa 
supposed to consist of urate of ammonia, p. 406. 


METHOD OF TESTING VERY SMALL QUANTITIES OF MATTER 
REAGENTS KEPT IN SMALL BOTTLES WITH CAPILLARY ORI 
pl. II, figs. 16, 19. 

46. PuospHate oF Lime, CuLoripe or Sopium, PHosPHat 
Sopa, SuLPHATE oF PotasH.—What is the nature o! 
substance upon the glass slides marked A,B? Test it 
such reagents as you think requisite. 

What substances are dissolved in the drops of water m: 
C, D, E? 
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CORRECTIONS. 


‘On page 7o it s stated that Dr. Dicklnson considers that amyloid depost affects the small areas 
before other parts, but snce this was written he has told me that be agrees with Dr. Grainger Stewat 
in considering that the thickening of the capUlaries of the Malpighian bodies precedes that of the 
‘small arteries. In the specimens I have examined I was led to conclude that the intertubalar capil 
tes ax well as the loops of the Malpighian body underwent the change in question before any alten 
tions commenced in the coats of the small arteries. 

Page $3, line & for preparation read preservetion. 

Page 435 In addition to the remarks made by the Rev. E. Thring, the following should bie 
been introduced:—'*I perfectly well knew of the existence of sensual immoral set at Eton, bot tht 
innocent boys got on well euough, and were not exposed to corrupting inftuences unlew they liked” 

Page 378, line 9, for pl. XXX/J1, Bg. 181, read pl. X771, fig. 9. 
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